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TOM TAT: Muc dich chinh ciia bai bdo 1a gidi quyét bai todn dinh vi MS (thué bao di

dgng) trong mang t& bao DS — CDMA thong qua vigc do cuong dj truong tin hi¢u pilot & MS tix

cdc BS gdn nhdt bdng hai phuong phdp: C& dién va logic mo (Fuzzy logic). Péng thdi, trong

~truong hgp MS chuyén ddng thi by Smoother (lam tron) dugc thém vao dé xit Iy du ligu hién tai va
trude dé tix ngd ra ciia bd fuzzy, do dé cdi thién dugc A chinh xdc trong qiia trinh dinh vi.

I MG PAU:

- Ngiy nay ciing véi sy phdt trién khong ngirng cia nganh Vién thong, mang vién thong v6 tuyén
cang khing dinh vu thé cia minh trong cdc \ng dung thyc t&, dic biét 1A mang thong tin di dong t&
bao (cellular). Céc yéu ciu k¥ thuit d&i v6i mang cellular dodi hdi ngdy cing cao nhim muc dich
ting cudng dich vu cho khdch hang ciing nhu dﬁp u'ng cdc yéu cdu khai thdc hiéu qud cdc bing tin
hién c6. P& dép ing cdc vin dé trén, thi yéu ciu vé viéc xdc dinh vi tri chinh x4c clia thué bao di
ddng (MS: Mobile Stauon) 12 rdt cin thiét.

- Theo bdo cdo gin day cla FCC (Federal Commumcanons Commission) yéu c4u tdt cd cdc mang
t€ bao cung cAp thong tin vé vi tri cia MS cho t8 chifc an toan cong cong. Pdc biét, mang t&€ bao phdi
dua ra théng tin u6c lugng vé vi trf kinh d§ va vi do clia MS v6i dO chinh xdc trung binh binh
phudng RMS (Root Mean square) nhd hon 125 m. S& di c6 su quan tim vé vi tri clia MS 1a do mot s6
nguyén nhén sau :

1. Tang tinh an toan cho thué bao.

2. Phai lap danh sdch v& vi tri , danh sdch nay cung c4p cho séng mang vd tuyén cé khd ning
thay d8i t6c dd truyén khdc nhau dua vao vigc thi€t bi v6 tuy&n dugc sit dung § nha, trong vin
phdng hay ngoai dudng.

3. Ph4t hién sy gian ldn trong mang t&€ bao.

4. Ung dung trong giao thong nhu phdt hign vi tri ket xe.

5. Hiéu gla trong viéc quin 1y va thi€t k€ mang.

- C6 nhiéu phuong phép xdc dinh vi tri clia MS tir viéc do céc tin hiéu. Cic phuong phép do quan
trong nhit la:

1. Po cudng d cla tin hiéu nhdn dugc.

2. Thdi gian truyén dén TOA (Time of arrival).

3. Sy sai biét thoi gian d€n TDOA (Time difference of arrival).

4. G6c dén AOA ( Angle of arrival).

5. Pha s6ng mang v.v
- MB&i phuong phép do s& chi ra ving chita MS, vi tri MS 1a diém giao nhau cla céc qiii tich ma thu

dudc tir nhiéu 14n do. Trudc ddy, ngudi ta do cudng d9 tin hiu nhin dugc d€ wdc lugng vi tri cia MS
dva trén cbng thic todn hoc md t3 m&i quan hé giita su suy gidm do t8n hao dudng truyén va khodng
cdch. N6i chung, MS cang gin BS ( Base Station) thi d3 suy gidm dudng truyén tir BS dén MS cing

nhd. Vi thé, néu BS phat tin hiéu pilot v6i cong sui't khong ddi thi cong suit tin hiéu nhin dugc s&
mang thong tin khodng cdch giita MS va BS. Khi d6, vi tri cia MS 1a ham cia khodng cdch giita MS
va cdc BS gin nhit, vi tri ndy c6 thé€ x4c dinh dua trén viéc do cong sudt clia tin hiéu pilot trong thdi
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gian thuc & MS ¥ cdc BS. Tuy nhién, trong thyrc t€ viéc xdc dinh MS dya trén viéc do cdng suit cia
tin hiéu pilot gip mdt s6 van dé trd ngai:

a. Mifc tin hi¢u nhdn dudc bi thay d6i that thudng do hidu itng man chin ( Shadowing ) trong moi
trudng truyén giita MS va BS.

b. Mifc tin hiéu nhdn dugc bao gém ci tin hiéu nhiu xuyén kénh MAI ( Multiple access
interference) tif ngudi sit dung khdc trong hé th6ng va nhiéu nén.

- Do dd, quan hé giita cudng dd tin higu thu dudc va khoang cdch gm’a MS va BS khong phai 1a
dang tuyén tinh ma né phu thude vao céc théng s8 thay ddi mot cdch ngiu nhién, 1am ching ta rat
kho khan d€ xdc dinh dugc chinh xdc vi tri clia MS.

D& khidc phuc khé khin nay, ta sit dung hé th6ng suy di&n md (fuzzy inference system) véi
thi€t bj 1am tron (smoothing) & ngd ra dé dinh vi vj tri MS. Hg théng nay c6 thé loai trir 4nh hudng
cia hi¢u wng man chin (Shadowing) ngiu nhién bdi viéc hudn luyén du liéu tir cdc gid tri do dugc
trong thuc t&€ hodc ti thdng k& méi trudng truyén trong thyc t&€. D€ diéu chinh 151 do, hé théng s& két
hgp chidt ch& dd chinh xdc clia cdc gid tri do dugc bdi viéc cho céc gid tri do c6 dd chinh xéc cang cao
thi d6 thudc ( tdm quan trong ciia gid tri do) cang 16n. Hon nifa, cd dv liéu do dudc & hién tai va trudc
d6 déu dugc s dung d€ cii thién do chinh x4c cla gid trj udc lugng khi ma vj tri cia MS phu thudc
vao qily dao chuyé&n ddng clia né.

- Vigc dinh vi chinh xdc vi tri cda mdt d6i twgng néi chung s& c6 @ng dung thuc (€ rit cao khong

" nhifng trong mang t&€ bio ma ngay ca trong nhitfng mang v tuy&n khong diy ba't ky nhim muc dich
phuc vu cho mgt yéu cdu cu thé nao dé. Vi du nhy trong nganh céng an x4c dinh ndi & cla céc doi
tugng pham t9i dang &n nadu & mot noi nao d6, hay vi tri clia cdc xe taxi trong viéc diéu hanh cia

tram trung tim v.v.

I GIAIPHAP THUC HIEN :

X0, Y

P I 0

Hinh 2.1 : Quan hé giita cuong d¢ va khodng cdch

- Xét MS niim § vi tri nhw Hinh 2.1, trong trudng hop xét dnh hudng cia sy che ch§n trong mdi
trudng truyén theo md hinh Large — scale, thi quan hé¢ gilra do 16n tin hig¢u thu duge & MS i BS; va
khodng cdch tuwong \ng giita MS — BS; dugc tinh theo cdng thitc (2.1) ( Trich tir tai ligu [2]):

Gid sif cho di(t) 1a khodng cdch giita MS va BS; & thi diém t.
Thoi gian t dwgc rdi rac va biéu dién dudi dang t,
Véit, =nAt,
trong d6 :n=1,2,3,...
At : khodng thdi gian do tin hiéu pilot.
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Khi d6, tai thoi diém t, bién do tin hiéu pilot thu dugc & MS tir mdi BS dugc tinh theo c6ng thifc
sau :

& EW)/10
a, ; = 7;-1d; (ty) ] D) BT @1
vOi i=0,1,...6
Trong dé :
+ Y : hding s@ ty 1& v6i bién do ciia tin hiéu pilot.
i -k
+ [d,@,)] D] : Tén hao dudng truyén, véi hé s6 t8n hao dudng truydn 1a k, trong

tng véi khodng cdch Dy tif noi phdt. Cd k va Dy duge x4 c dinh tir cdc phép do.

+ 105000 : Thé hién hiéu ¥ng man chin dugc chudn héa theo liy thira 10 dic
trung cho fading Rayleigh chim.

+ &i(t,) : ddc trung cho dnh hudng cia hi¢u ng man chin (shadowing) va c6 thé dugc md
hinh bdi bi€n ngdu nhién chudn (cho bt ky t,) v6i tri trung binh bing 0 va phuong sai bing o Cho i
# j thi &(t,) va &(t,) doc lap. |
- Néu tin hiéu pilot dugc phdt c6 ciing mot cong sudt thiy, = y ( véi i = 0,1,...,6). Vi céc gid tri
cudng dd tin hiéu pilot do dudc nhan & MS tit cdc BS;, 3 gid tri 16n nhdt dugc chon dé xdc dinh vj tri
clia MS.

’ 3 LY - ~ ~
1 i :
- -

. . ' 2 Théng tin vé
Céng sut tin hi¢u e U:;]':";“E (h0% 191 Bg | khotng céch ax
do dudc M¥ héa Y Suy v oang cach =

Tip m& Tip md,_ T lam | xt!
didn »  Gidi md eiS Y
T trén U, difn trén Uy — tron d
(a4, wénu,) (d,, wenuy R emte
Cd 58 lugt md
He théng euy dinmd

Hinh 2.2 :Hg théng suy dién mo vdi bg lam tron ngé ra
a. Djnh nghia bié¢n ngén ngit vao — ra :
- Goi a,; ( mic tin hiéu nhin dugc tir BS; d thdi di€m t,) : 12 bién ngbn ngif ngd vao ( trén khong
gian nén 12 tap hdp tdt cd cdc mifc tin hiéu c6 kha nang nhin dugc ) x4dc dinh trén khong gian U, .
- Goi d,; (khodng cdch giita MS va BS; & thdi diém t,): 12 bi&€n ngdn ngif ngd ra ( trén khodng gian
nén [0, 3000m]) x4c dinh trén khong gian U d,,
b. E - E ! -~ ” r i -, E rd E -’ A Z b3 _ .'
- Qua qua trinh th{f va tham khdo y ki€n clia nhitng ngudi c6 kinh nghiém, ta chon cdc gid tri ngdn
ngif cho ngd vao va ngd ra nh sau :
+ Bi€n ngdn ngif ngd viao a,; xdc dinh trén U a g0m 9 gid tri ngdn ngit {ES (Extremely
small), VS (Very small), S (Small), SM (Small to medium), M (Medium), ML (Medium to large), L
(Large), VL ( Very Large), EL (Extremely large) }. Mdi gid tri ngbn ngir dudc chon 1 tdip md nhu
Hinh 2.3.
+ Bi€n ngén ngi ngd ra d,; xdc dinh trén U 4, cling gdm 9 gid trj ngdn ngir {ES (Extremely

small), VS (Very small), S (Small), SM (Small to medium), M ( Medium), ML (Medium to large), L
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(Large), VL ( Very Large), EL (Extremely large) }. Mdi gid tri ngdn ngit dugc chon 1 tip md nhu
Hinh 2.4

H(a)
EL
ESVS SSM M ML L VL
1
0.
apj
0 = L
60 - 50 -40 30 -20 .10 0
Hinh 2.3 : Cdc tdp md ngé vao
da i

T ! T ! ! | P>
9 1000 1snn 2000 2500 3000
Hinh 2.4 : Cdc tdp mo ngé ra

A A Y A

e, :

- Cd s ludt md 12 cd sd tri thitc diéu dién, dic tinh héa biing tip hop cdc phdt biéu ngdn ngit dudi
dang céc luat IF .. THEN, cdc ludt nay md td quan hé logic md giita dit lifu do dugc a,; va d,;. Ludt
thit k ¢6 dang nhu sau :

Rk:

IF a 012 Ag va ay; 12 A vd a,, 12 Ay,

THEN d, 12 Do va d,,; 13 Dy va dy 312 Dy

Trong dé :

+k=1,2,..,K, Kla tdng s8 luit md.

+j0, j1, va j2 : chi s cia 3 BS ma MS nhin dugc tin hiéu pilot manh nhit.
+ (anjo an‘j;, anj2) € Uagjo, Uayj, U,yp=U, 12 bi€n ngdn ngit ngd vao

+ (dajo » dnji, daj2 ) € Udyjo, Udyji, Udyjo = Ug 12 bi€n ngdn ngit ngd ra.

+ A va Dy 1 cdc tdp mJ lan lugt trong khong gian U a,j , Ud,j.

d. Chon quy tdc thyc hién ludt hop thanh ( B§ mdy suy dién) :

- Trong bd m4y suy di&n md, cic nguyén t{c logic md dugc dung dé két ndi cdc luat md IF-THEN
trén c& sd ludt md thanh dnh xa tir U, sang U,
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+ Gid tri cho trudc :
anjo la A va agj 12 A va agp la A

+ Két qué.
dujola D, va d,; 1A D vad,pla D

Trong dé Aj va Dj. (J=0,1,2)1a céc gi4 tri ngdn ngi 1an lugt a,j; va d, .
- D6 thudc trdng ng véi ludt thit k dugc tinh biing cdc phép todn nhén :

2 2
o = ﬂknﬂ‘rﬁ (@, s )Hﬂo_& d, y ) (2.2)
J=0 J=0
Trong d6 :
Ik : viing ngd vao cia ludt thd k cho a, .
O : ving ngd ra cia ludt thit k cho d, ;.

Ky, (a, ) :dd thudc clia a,j trong I, xdc dinh tir ham thude.
: 4o thudc cia d,j trong O,y xdc dinh tif ham thude.
Ho, (¢ ,s) : dd thude cla vector dit liéu (anjo, anji, anj2 ) dUdc gdn bdi hoat dong clia con ngudi.
- Khi c6 nhiéu hon 1 luit trong mdt nhém cédc ludt ma, thi ludt md c6 dd thuét 1dn nhit dugc chon.
- O ngd ra cia bd mdy suy dién, ta c6 3 tip md k&t qia chung cho toan bd ludt hdp thanh trén

khong gian nén Uy
e. Gidimo :
- Gii md 14 qda trinh 4dnh xa ¥ tdp mJ (dajo, dujt, duj) € Ua d€n(d, 5, @, ;. d, j; ). Trong d6

d, biéu hién gid tri r6 ( dugc tao ra tif hé thong suy dién md & thai diém t,) ciia d,j . Trong 8
cdc phuong phdp gidi md thi phudng phéap diém trong tim cho d6 chinh xdc cao, do d6 ta sl dung

phudng phép nay dé gidi md.
- Gid tri rd & ngd ra ctia b gidi my ding phu'dng phap diém trong tdim dugc tinh theo cOng thic sau

Zk IQkHJ:ﬂﬂ!.rg(aan )dJk
"JJ (2.3)
Zk 1le—[ _oy,“ "‘JJ)

Trong d6:
+ d,, : Gid tri trung tAm cla viing ngd ra cia ludtk.

+ 6,: : D thudc (chudn1a 1) cla ludtk
- Ngo ra clia bd gidi md 12 khodng cich wdc lugng gitta MS va 3 BS khdc nhau tuong @ng vdi d, jo,

dajis dajo-

2. Xdc dinh vi tri MS tif cdc khodng cdch d,
- Goi do, = dyjo, dob = daji, doc = dnj2-
- Gia st MS( X0,Yo ), do Ei(t,) 12 bi&n ngAu nhién nén do,, dob, doc & khong hoi tu tai 1 diém MS nhu
Hinh 2.1
- Quan hé giita (Xo,yo) V2 do,, dos VA do. dugc biéu dién bsi céc cong thic sau -

(=%, + (o = ¥.)} =d2, 2.4)
(x, _xb)z + (e “'yb)2 . dgb : (2.5)
xo=x) + (v —y.) =d;. (2.6

- M3i cong thitc trén dai dién cho dudng tron c6 tdm 12 (X,,Y.) hodc (X,y) hodc (X.,y.) va bdn kinh
twong ng 12 doa, dop, doc nhtt Hinh 2.5. Bi€ém MS(xo,Yo) s& niim trén chu vi ciia m3i dudng tron.
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- K&t hop (2.4) va (2.5) loai bd thanh phin x; va y§ , ta c6 phuong trinh dudng thing (2.7). biayla

dudng thing vudng géc vdi duding ndi gitta 2 tim cla 2 dudng tron (2.4) &(2.5), va di qua 2 giao
di€ém cla 2 dudng trdn ( néu hai dudng trdn nay cit nhau) :

dy, —di +x2 —x2 +? —y?

e R e

- Tuong tu k&t hdp (2.4) va (2.6), (2.5) va (2.6) ta c6 2 dudng thing twong Wng con lai nhy sau :

Ao —doe +%; = X3 +y2 - y?
2

(xc_xa)xo.l-(yc—-ya)y(}: (2‘8)

2

dga_dgb-{-x:-x:-'-y:_ya (29)

2
- Ba dudng thing (2.7), (2.8) va (2.9) cdt nhau timg doi mt tai 3 diém riéng biét twéng ng vdi 3
vi tri clia MS, ¢6 toa d0 12 (xp,¥,).(%5,¥;) va (x5, ;). Khi d6 vi tri clia MS ¢6 toa dd (xo,yo) c6
thé dugc xac dinh theo cong thifc sau :

(xb _xa)xﬂ +(yb _ya)y{) =

By e
3 3
- DO0i v6i mbi MS trong khodng thdi gian nhd At s& ¢6 su thay d8i vi tri nhd néu tich ciia van t6c MS
va At c6 gid tri nhd, do d6 dé cai thién d6 chinh xdc vi tri ctia MS ta dua vao gid tri hién tai va trudc
d6, ic 12 thém bg lam tron ( smoother) vao hé thong. Cho vi tri cia MS hién tai sau khi qua hé thdng
suy dién mdJ ¢6 toa dd (Xo,y,), VA vi tri trude d6 tr thdi di€m L-1 ¢6 toa dd (X.1,¥.1), (X5y5), .« i o

(X 13, Y-@-)- Thudt todn lam trdn xdc dinh vi tri cia MS & thdi diém hién tai c6 toa dd (x9,¥,) duge
0

Unhnhwsau: X, = D.x,/L° (2.10)
J==(L-1)
0
Y = 2 ¥,1L (2.11)
j==(L-1) -
x(] = xmea‘ + (x(;l _xr;led (212)
Yo = Vmea + (Vo' = Vi) (2.13)

Thuat todn 1am tron nay thich hgp trong khodng thdi gian ngdn. Gi4 tri L phu thudc vao sy bién
thién van t8c clia MS va hudng chuyé&n dong. L nén chon nhd n&u vén t&c 16n va ngudc lai.

4000

Hinh 2.5 : Xdc djnh MS tix 3 dudng tron
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m KET QUA MO PHONG:

- K& giia m6 phdng sau ddy dugc khdo st dGi v6i mang cellular trong viing thanh thi bi che chin
b3i c4c tda nha khd nhiéu, di€n hinh nhu & Tp.HCM. Cu thé 1a gid sit MS dang di chuyén trong viing
tam gidc cong sut \ing v4i 3 tram BS dit tai 3 dia di€m sau : Buu dign Trung Tam Thanh Phg, Trung
tAm sin xudt thi€t bi Buu Chinh Vién thong vA Nha mdy nudcngot Chudng Dudng nhu hinh sau :

1. Théng s6 ban diu:

- Qua thyc t& khdo st ddi véi mang cellular trong thanh thi thi ta thudng chon cdc thong s6 ky
thuat nhu sau : Hé s& suy hao dudng truyén k=4, D0 léch chuin o =2dB, khodng cdch tham khdo D,
= 100m, bdn kinh cellular D = 1500m.

2. Khdo sit trung hgp MS § vi tri 6 dinh:

- Gia st vi i MS ban ddunim & toa dd (xo,¥0) = (-566.8605, 970.764) ta thu dugc cudng dd trudng
wong Wng tr 3 BS 12 : a,p = -42.6667 dB, a,; = -48.2755 va a,; = -48.1609 dB. Sau khi chay md
phdng s& ta s& dinh vi dugc vi tri MS” m6i va sai s§ khodng cdch gilta MS™ va MS. Ung v6i mbi
phuang phép ta c6 k&t glia nhy sau.

- Hinh3.1a vA Hinh3.1b 13 k€t qiia sau 2 ldn chay md phdng
- Trong dé MS (mauden )¢ 12 vi tri MS ban dédu.
MS" (mau dd ) © 13 vi tri MS sau khi dinh vi.

# KHAD SAT M5 0 V1 TRI CO DINH sl
fls £ Tock iwnkow Heb

KHAO SAT MS TA1 VI TRI 03 DINH

DU LEU WHAP VAO CUGNG BG TIN HEU PLOT (48]

F i Tri cla MS(x0.50) 50 B B
T Cudng d6 trudimg [<wr [wm [w

00 LEU AP VAD CUONG DG TH HEY PLOT [8] ToA b6 THYC CiA WS
¥ ¥j Tii cda MS(xD,y0) RSH0 BS#1 wsn Xo Yo
™ Cudng d3 trudng Qe BT e [am [
Phowmg Prip [eedi 3] CHAP HiAN

Pumg Phip [ofmés =

;“

|
|
i
|
|
|
i
!
i
|

I

{

Hinh 3.1a: K&t qiia mo phdng trong ldn chay thi 1 Hinh 3.1b : Két qiia mé phdng trong ldn chay thi 2

b D 5\ E ! ” ﬁ - # KHAD SAT WS O VI TRI CO DINK

0 LEU WHAF VAD CUNG BG TH HEU PLOT (48]
2 Vi Tr el MS(:0,0) BsH (573

8540
™ Cuing 46 g [ [ [@6s

Hinh 3.2 :
Két qiia moé phdng iing vdi phwong phdp Fuzzy

104 00 HIC LUSKG
£ r:]s:ﬂ'.-'e
e
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3. Khdo sdt tru@ng hgp MS di chuyén :

- Ta khdo sét trong trudng hgp MS di chuyén trén doan dudng bat k¥, véi van tdc khodng 15m/s,
huéng chuyén dong c6 thé thay ddi tir [ 0 2n ]; thai gian cép nhat thong tin MS khodng 3s. K&t qlia
md phdng sau Wng vdi 300 vi tri MS dugc cap nhat.

+ DuOng méau den iing véi qiiy dao that cia MS.
+ Pudng mau xanh ( chdm tron) ing qily dao MS sau khi dinh vi biing phwdng phép Fuzzy.
+Pudng mau d6( chim tron) wng v6i qily dao MS sau khi dinh vi bhng phudng phap c8 dién.

a. Ding phuong phdp c6 dién :
a.1. Trudng khong ding bd smoother:

5 CHUYEN DONG

Qiy dao MS trong truong hop ding b§ Smoother Qdy dao MS trong truong hop diing b§ Smoother
(L=5) ding pp ¢ dién (L=10) ditng pp c6 dién
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> ks Qiiy dao MS trong trudng hop khong ding
bé Smoother ding pp Fuzzy

Qity dao MS trong truong hgp cé bg Smoother (L=5) QOiy dao MS trong truong hop cé by Smoother (L=10)

IV Nhinxét va Kétledn:

1. Nhénxét: ,
- K&t qita md phdng phu thudc rit nhidu vao mdc dé dnh hudng cla hi¢u ¥ng man chdn kénh

truyén ( dic trung bdi tham s6 d6 1éch chudn o ), vén t8c clia MS, thong tin dinh huéng, thong tin clia

tin hiéu pilot tir cdc BS va qua trinh xy dung ham thudc cho bd fuzzy.
- Viéc xdy dung bd Fuzzy ciing phy thudc rdt nhiéu vao cdc tham s§ dudng truyén nhy dd 1éch

chuén o, hé s§ suy hao dudng truyén k, va bén kinh cell..v2 kinh nghiém c6 dugc trong liic thiét k€.
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Bdi vi thuc chdt ciia cong viéc thiét k&€ Fuzzy 1A qiia trinh thif vA sita sai dy trén kinh nghiém ciia bdn
thin va tham khéo y ki€n clia cdc chuyén gia.

- D¢ bit dinh ctia k&t qiia md phéng tuong d8i 16n néu ding phuong phép c8 dién. Cu thé ( Hinh
3.1a,b ) v6i cing bin tin cudng d trudng ban ddu nhung m3i 1dn chay thi ta c6 dugc cdc k&t qiia rat
khéc nhau, & 1dn chay ddu tién sai s khodng cdch khodng 87m, nhung 14n thit 2 thi sai s& 1én dén
200m. Trong khi d6 néu ding phuong phip Fuzzy (Hinh 3.2) thi k&t qiia cdc lin chay 13 nhi nhau va
sai s6 khodng cdch tudng d6i thip khodng 81m.

- Trong trudng hgp xét MS di chuyén theo qiiy dao bt k¥ thi két qlia mé phdng ngoai phu thude
vao tham s§ dudng truyén, cdn phy thudc rét nhiu vio bd smoother va gi4 tri L.

- Trong trudng hgp khodng ¢6 bo smoother ( Hinh 3.3 Phuong phép c8 dién va Hinh 3.5 Phuong phép
Fuzzy )

- Vi tri cia MS sau khi md phéng s& khéng bdm theo qiiy dao thuc t& ciia MS va sai s6 trung binh
binh phuong khodng cdch RMS tudng d6i 16n. Tuy nhién d&i véi trudng hop ding bd Fuzzy thi do bilt
dinh ciia k€t qia md phdng it hon so v6i trudng hop c8 dién.

- Trong trudng hdp c6 bé smoother ( Hinh 3.4a,b : Phudng phép c8 dién va 3.64,b : Phudng phdp
Fuzzy)

- Vi tri cda MS sau khi m6 phdng bam theo rit sit giiy dao thuc t& ban ddu va sai s§ RMS tudng
ddi nhd. Khi ding b Fuzzy vin cho ta két qlia sai s6 RMS nh hon trudng hop c8 dién.

- Trong trudng hgp ding bd bo Fuzzy, viéc chon gid tri L ciing phu thudc vao vin t6c va s8 vi tri
cdp nhét dit liéu cla MS wén qiiy dao. Né&u giit nguyén vin t8c va qily dao vi tri ctia MS thi sai s§
RMS sé& phu thudc vio gid tri L cia b smoother , cu th€ & Hinh 3.6a,b v6i L=5 thi RMS = 109.7, véi
L=10 thi RMS = 96.4. Khi khdo sét nhiéu trudng hgp khéc thi ta nhin thdy, n&u L cang 16n thi RMS
cang nhd.

Hién nay k€t qiia mé phdng chay twong d6i 8n dinh khi ta sit dung b6 Fuzzy va dép ng dudc yéu
cau ciia FCC (Federal Communications Commission), vi theo FCC thi yéu cdu céc mang t€ bao phii
dua ra thong tin w6c lwgng vé vi tri kinh d6 va vi dd clia MS véi dd chinh xdc trung binh binh
. phudng RMS (Root Mean square) nhd hon 125 m.
2. Kétludn: i

- Hg th8ng dinh vi ndy kh6ng nhitng ng dung trong mang di ddng ma c6 thé Wng dung trong mang
cellular bat ky khi cin dinh vi chinh xdc vi tri cia MS. Ngodi ra, ta c6 thé sit dung hé théng khéng
nhitng chi cho phuong phdp do cudng dd trudng ma cé thé ding cho cdc phudng phip do khdc nhy
TOA, AOA bdi sy cin nhic lai dinh nghia cho m&i quan hé giita gié trj do va vi tri, cing m6t s& thd
tuc huén luyén dv lidu d€ thi€t 1ap cdc ludt md co s3.

- Gid thanh thi cdng hé théng thap do :

+ Qua trinh do cdng sudt cla tin higu Pilot va truyén v& cdc MSC trong hé théng Wireless
dudc sif dung higéu qui

+ Viéc do va tinh todn y&u cdu trong thdi gian thyc 12 mot ham tuyé&n tinh theo s§ lugng thué
bao . Do d6, h¢ thong ndy mang tinh thuc t& mic dd s8 ugng thué bao 16n.

+ Viéc xdy dyng cdc thii tyc theo mot chi€u ma khong yéu cdu mat nhiéu thdi gian huin
luyén tryc tuyé&n.

- Uu diém chinh cla hé thng Ia tinh hiéu qia va gi4 thanh thip.

- C6 thé k&t hgp bai todn nay véi bai todn didu khién cong suit trong hé th6ng CDMA thi sé& cho ta

k&t qia diéu khién 5t hon.

- Ngodi ra, cdn c6 thé két hgp v6i phin mém GIS dé gidi quyét bai todn dinh vi mdt d6i twgng bat
ky trong mang Wireless hodc MS trong mang di dong cellular trong thdi gian thyc. Pi€u nay s& mang
lai higu qia thyc € rt cao, c6 thé ding d€ wng dung cho nha quan Iy mang va cung cip nhiéu dich
vu cho cdc nganh giao thong, cong an, hay mdt cong ty bi't ky néu c6 yéu ciu.
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MOBILE STATION LOCATION ESTIMATION IN CELLULAR NETWORKS
USING FUZZY LOGIC

Pham Hong Lien, Pinh Quoc Hung

ABSTRACT: This article focuses on solving the problem of locating position of MS in DS-
CDMA cell network through the pilot signal strength measured at MS from the nearest BSs by using
both of the two methods, classic and fuzzy logic. To improve the accuracy of position estimation, a
smoother is used to process both present and previous data output from the fuzzy estimating system.
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