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ABSTRACT

Various full-scale radio location systems have been developed since ground-based radio navigation systems ap-
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peared during World War 1I, and more recently global positioning systems (GPS) have been widely used as a re-
presentative location system. In addition, radio location systems based on cellular systems are intensively being
studied as cellular services become more and more popular. However, these studies have been focused mainly on
macrocellular systems of which base stations are mutually synchronized. There has been no study about systems of
which base stations are asynchronous.

In this paper, we propose two radio location algorithms in microcellular CDMA systems of which base stations
are asynchronous. The one is to estimate the position of a personal station at the center of rectangular shaped area
which approximates the realistic common area. The other, as a method based on road map, is to first find candidate
positions, the centers of roads pseudo-range-distant from the base station which the personal station belongs to and
then is to estimate the position by monitoring the pilot signal strengths of neighboring base stations. We compare
these two algorithms with three wide-spread aigorithms through computer simulations and investigate interference
effect on measuring pseudo ranges. The proposed algorithms require no recursive calculations and yield smaller
position error than the existing algorithms because of less affection of non-line-of-sight propagation in microcellular

environments.
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2. Z|x|=2z= siel=zie] meld xd S54 s
k]

=2 FRE o8t AXFH dugFo AA
ol A ule} gol AUARL A7) 7|AF o]9]g
F 7SS oY € g gdsl AEdE &5
A% 5 slofernt 1 7|AFTe] SAlARE @ &
otk shA|wt, g} Alagle FH A Zae] 1Y
< nsld ATl A 7|AETe] U B
ek 0¥ 99 B 2+ 7R AQlTe] 2 o
948 Adg 48 § de 998 ehich

38 994 Vel gdal Ad 4 7He 99
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Ve 2998 712 oz floA £ ¥R Foln
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vehle Ztzte] @ e Alxdle] F7) 2t Ha
@l AFEe Azlojn| 4.608 MHzo| 8 wiof &g
He Fa5rt A2l F7) S Haddz A3
Ut wepr, o] ¢ k2 diF 8.138 mol| siBErh
Delay lock loope] window sizex= 10242 w33 3}
48 side) Frle S JIEeR 25 Wl 2
Bkt
@ BS5

® BS6
a% 9. WY ¥ Uy gl Ade A rhe AY(E
3159 AiAte] 4 =5, G=25, g= 1.0, window
size = 1024)

E 2. 7IA= BSO 9] 7HQIzo] 71A=E BS13 B8l

MY F5ao] FHedA Be YY (meters/ T2 E)
59, | 59, | 5%, | 209, | 304,
g=10|g=07|g=05|g=10|g=10

& 98 Ads

2 a2 A%

g ek
a2 A

211.6 | 2440 | 260.0 | 268.5 | 276.7

1953 | 187.2 | 203.5 | 236.0 | 2442

® 2& 71x= BSO W 7i)== F9 71X BSI
7, B8l Ase F7)1E 95 %9 BE=R S 4
e 9L 7|A= BSOS 4oz st g9 utx]
Eog JEAG FHelth F, 1§ oAl o] Hole 7]
X2 BSO FAA BS1 AEe M sbs 99 A
AR el Aglrt @k 35 sHAtel 71 5
2 734 Aus gl ade] F3Ade] gzt Al
Z 1.0, 0.7, 05 = wWisiglel] watd gdal ade
Al 7Ps 9490 HAAHeR FEE B F Ut
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S gl Ade] AZIE 1022 gAY B
5 7HdAel 8 20 W 30 Heog FIkI A
T Hdgl afde) FAVbe doe] FaEd AR
o) ol wpet gadta ik &HEF # g
Aol @ Aol vlal e Al Adne
Big %o FA B7bs FYol A3 5T m vhE
A= Aoz vehych % #dyl AdukE
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< dY9EdE A Brbs 992 A b
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Fasich xRl <0 E 9 RS g n2d
Aol vla] dHo] Folme Hie 5 BY A 2o
20 ¥, 30 9] A¢7t o 2A woldE B F vk

&2 RomN f o

3. HxIFH 2%

¥ AeMe 7IEe X3 daeE]FEel Taylor
seriesE o83l WY, conjugate gradient method ‘%
A 22RE olgsh= YME B =R Al
QI T8 AEE ol fsle WY, el ZEHHE
& o) &3te WY A YXFA g FEch
AXHZ AIAEE 8 5 de BFo Fstd 2}
zte] #z33 daneEFS H 3ok ¥ 3 A
2Rl Z|x|Ze e} oJAbAelE 2H3A HXE 3
3= Sl 3 Aakg Jepdth

X 3. A" 33 24

7Hel=t YA (10, 0)|(65, 0)[(120, 0)|(175, 0){(230, 0){(285, 0)

Taylor series®]

e 342 | 645 | 80.1 835 | 128.0 | 106.0
T

Conjugate

R 434 1 761 | 972 1174 | 171.8 | 165.0
gradient method

58 uby | 346 | 605 | 769 822 | 113.0 | 1030

FEAEY W 97 | 320 | 565 | 615 | 397 75

TRPNE

. 3 2 : . .
o) g3k W 10.8 | t3.1 2 42 25 0.2

A= FA 3k 71E9 3 7pA) HRiY] viE) A
oty FE Al E o] £ty WY =R2AHEE o
23ty dhol A2 2alE Hlth 53], EEHRE
ol &3t WY Sl 71 FHE oAE Holm
Aok Al fA7 &p7) FAIFlMFEY] A
b F7bgel wel rlEe] W ESE LAt EUMEE
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