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ABSTRACT

This paper presents the performances of DS/SS aquisition system using the Maximum Likelihood algorithm, in which the sam-
ples of PN-MF are examined for a full code period and the code phase is adjusted to the maximum value. The analysis is per-
formed using the circular state transition diagram. The generating function of the diagram is derived, from which the mean acqui-
sition time is obtained. A prototype of the digital implementation of the Maximum Likelihood cquisition system over electricat
power line is built and its performance is measured.

The results show that the Maximum Likelihood algorithm is more robust to the effect of code autocorrelation sidelobes and
threshold settings than the serial search algorithm.
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Fig. 1. DS/SS acquisition system
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Fig. 6. Block diagram of Transmitter and Receiver

a8 7. AFRE $47] 2 FA01
Fig. 7. Constructed Transmitter and Receiver

www.dbpia.co.kr

2499



138

HEEE MRS '95-9 Vol.20 No. 9

E 1. AY Az ety

Table 1. Parameters for test system

PN Al 29 #Ho] 31 [chips]

dlolet A$& 2016 (bps)

Ad Z3 e AL 3

*2ts | 7

4 T 250 (kHz)

e % 150 (kHz)
.48 £

Maximum Likelihood #32l &l ol& DS/SS 2
71 7 A2E AE g daelFe o Al2da
v ¥ dde ohga g

1) #x Aol AF dojetelld Exol A g4
daegEe A4 E/NJ gobd4E 3z Ay 4@
Atel=2d el ggo Qdtd Alxg Adgol AHAU
A%, ML €n8&e & E/NoA oi$ £& 4%
& vehdol Z2HA R HZE719 oy HAAE F
7A1Z Tk o1& PN-MF A&7el RE%E AYsin
a2 F P & @l 71E PN AE2E 28w FF o)
Ec/No7t :olAFE F7kste A7l B¢ Alel=2 B9
F3g TR ¢7] fEo)t.

2) A4 ¥4 gdndge A9 74 ALE @A 4
Ao, A& HEol wolgdx B3 d%el A
HAAT, ML gdueldel BF & F7] 49 BEF
Z Mg & &E Fohrl wRel 8 Ak A
Fiste AT 45 e

3) A AH2AT EAE ¥ HE FEol A
§ AF ol 7Y SAME ST B F e o
&H E/N,ZAM8 olFe] Sl F dneld 25 A
59 4987t d4dct. oy AR er ML gad
Fo We cholulE sldA &8 kel P Fu
g 54 fAdE Ao

[=]
-

B2 F¥ 943 ML Alade 433 27187 A+
Table 2. Number of successful acquisition of Serial and
ML

i 29 ML A g
-40({dBm] 84 28
-35 (dBm} 90 27
-30 (dBm]) 80 29
-25 (dBm] 81 34
-20 (dBm]} 98 60
-15 (dBm] 98 42

$2dE 129 4 (O-®)4A °/&d PN-
MF 2%7] Zehilel +4 &8 £ g4 88 s
4% Fadln

A. Maximum Likelihood A|AHe && Yz 3¢

149 o @BbdM ye F4 3 Fod sty
Bgol gplx, FAlol 22l 7hS-Alt WY W4z 24}
3 4 Aok, w4 2 2 ZA A wE g7
7 gAe 4 (AT 2o

0 . H,
;= Ma j=v—1
Ml—a): j=v

M(2d*—2a+1) : H,
o ={ M1-a)* D j=v-1
Ma® Ci=u (A.D
% v = 4"Me|th.
(a) H, & A%
y© 3ol 0olm ¥ite] ¢*Ql 7h¢At AR o

M 2% 23 ad Y yol 2dR BE I e,

2
f,,|a<y|a>=72—1;;exp(——2%.;> (A.2)

olwl, & A2 A FIE AP A71E N2 Bd
B x® Aoshd,

www.dbpia.co.kr



#X/Maximum Likelihood ¢a2}&& o] §¢ DS/SS &71 §7) Alade] #% AT 139

2;

o (A.3)

xX;=

yo B x 2 BE Y= YHE,

fx,ly,(x | y)—xexp[——(x +_ﬁ 2)]

1(\/ yx)
ofctk. @, o= A % SNR olt},
mreba, 2 3 adl ¥ x° $E YT P4
A (A.5)8 249

Fordala= [ fo =191 dy

= Vz”‘?- exp(—izz-)J:exp[

I( \/ %;— xy)dy

b=\ §her Auan 9 +4 w4 ¥59
Confluent Hypergeometric &40 #AI9E o
$8d 22 23l a o WE xj o BB U e 4
(A.6)x} 2o},

¢1 2
fordxl o= \/1+27 exp(= z<1+2¢’) =)

L B (A.6)
X1+24D )

(b) H, 4= 731"*
ys= Bl gelm, ¥
A oadl gk =& Q'E' ‘_‘QE Q‘)ﬁ\:‘

=1 _ (y=n)?
Iyl a)= \/271'0? exp( 27 )

o]t}.

x2 &8 4% §58 Fi7] A A A
lr;j ‘5')[: yﬁ'fr y_] = ’7J+y'i ;‘i—i“a‘“o}: Q}qm-

M2e WY WE N 5 N & thes 2ol Aol

o,
—Nq+v_1 cos&y
2 ¢ !

=N‘,-+« -25— T.sinfy”

PN-MF¢] 28 T2ty juis E& 7t

(A.8)

2=\ (W43 Toncos 0+ (Fy+ | 3 Tnsiny

(A.9)
7 ¥,
A A5 N, s N o 930 pae 42 ges
2t
E(NG)=E(N;}=0, No.,=E(N5)=E(N})
mLﬁfvi (A.10)
N4 N ole yr 9ol 2302 Soigly] W)
MeE M2 590l ot 22y yj e g4l B

o

o &% PN-MF %%M £4 Nout Br} 423 #
7] Qe Nc, < Ns,% M2 E3oigy AR & ¢

S

o mheha) o —7+1—¢,94 BAE ol g 2

2z a o DR?} xj 8 ZJ¥ $E U= ¥E 4
(A1) ).

2
Saalx ] (I)=V1—ia}' exp(——%[ Ti—(gf

2771¢1 \/-Z-vi‘ﬁix
TEa D M arey) (e

B. Maximum Likelihood AJARIS] X &8 Bx
EE

FH 48 B ¥ Fi(2)E B8 ol Fosiy,
F2) = Prix; 2 z) (B.1)

A ERel BY 3Ye UE %E P, & 4
(B.2)% 2},

Pup.j = PY{ZJ' 27) = 1‘F,U'(7N) (BZ)

x® #& 4= P5E H, ¥4 449 H, 26
A% 44 4 (A.6)F (A1DF gemz, H, AH
(jeH S A2 % 28 #82 oh&o 2o

i = X l+¢; 2
Puila fmexp( m)—x)

pix (B.3)

I 2(1+2¢7) e
HW4g Xgstn, Marcun-Q function el @4

25011

www.dbpia.co.kr



EBLAE I "95-9 Vol .20 No.9

& ol &3td
2
Pw.ila=k._§i_‘;f(1+Q(U,/3)_Q(/3.0)) (B.4)
o},
o4 (B.4) oA} ZF W ee g ol Aow
=

y1+z¢, . ¢! oo 1+¢¢ y
T+of 2 T 1ol 21+2¢D)
(B.5)

Va2 2 E Y2 =24 .
(4= 2 S

2 (eHpe ¥% 2 2u %ES A (B.6)
3} 2o}

[ T
Pune= ], riggental Tog
20t Venex
R T RO e
(B.6)
WE A%sla, Marcun-Q function e A

7} Zrt

f i y2é,;
Puwna=yitds Q(\[M(l ) \/1+¢2)

g ol g3t A (B.T)

(B.7)

AIEE

1. M. B. Pursley. "The role of spread spectrum in
packet radio networks,” Proc. IEEE, vol 75,
No.1. pp.116-155, January. 1987.

2. A. Polydoros and C. L. Weber. “A unified
approach to serial search spread-spectrum code
acquisition, Part 1: General theory.” IEEE
Trans. Commun., vol com-32, No.5 pp.542-
549, May. 1984.

3. A. Polydoros and C. L. Weber, A unified
approach to serial search spread-spectrum code
acquisition. Part 2: A Matched Filter
Receiver,” IEEE Trans. Commun.,

No.5. pp.550-560, May. 1984.

vol com-32,

10.

11.

12.

13.

14.

15.

. R, B, Ward and K. P. Yiu,

. S. 8. Rappaport and . M. Grieco,

E. A. Sourour and S. C. Gupta, “Direct
sequence Spread spectrum Parallel Acquisition
in a Fading mobile channel.” IEEE Trans.
Commun., vol 38, July. 1990.

“Acquisition of
pseudonoise signals by recursion-aided sequen-
tial estimation.” TEEE Trans. Commun.. vol
25, pp.784-794. Aug. 1977.

“Spread-
methods and
technology,” IEEE Commun. Mag, vol 22, No.

6, pp.6-21, June. 1984,

spectrum signal acquisition :

. J. H. Fisher. J. H. Cafarella, C. A. Bouman,

G. T. Flynn, V. Dolat and R. Biosvert, “Wide-
band packet radio for multipath environ-
ments,” [EEE Trans. Commun.. vol 36. No.5.

pp.564-576. May. 1988.

. M. Kowatsch, “Application of surface-acoustic-

wave technology to burst format spread spec-
trum communications.” [EE Proc.. vol 131, Pt.
F, No.7, Dec. 1984.

o] ¥ % "FHH A HolxF 0|47 HAEY DS-
SS &71 F71 Alade A ¥4 dAdgm oige
AL 3hY = 19919, 69,

R. W. Sittler, “System analysis of discreet
Markov processes.” IRE Trans. Circuit Theory,
vol CT-3, pp.257-266. Dec. 1956.

W. H. Huggins,

dom signals..”

“Signal-flow graphs and ran-
Proc. IRE, vol 45, January.

1957.

G. L. Turin. “Introduction to Digital Matched
Filters.,” Proc. IEEE Vol.64, pp.1092-1112,
July, 1976.

G. L. Stuber, "Soft-Limiter Receivers for

Coded DS/DPSK Systems,” IEEE Trans.
Commun., pp.46-53. Jan. 1990.

A. D. Whalen, "Detection of signals in noise.”
New York : Academic Press, 1971.
J. J. Bussgang and D. Middleton.

sequential detection of signals in noise.” IRE

“Optimum

Trans. Inform. Theory, vol IT-1, pp.5-18, Dec.

www.dbpia.co.kr



#3/Maximum Likelihood ¢22l&& ©| 4% DS/SS 7] ¥7] Alagdd @@ A+ 141

1955.
16. M. Schwartz. W. R. Bennett, S. Stein,

1 ¥ ®(Soon Yil Kwon) %3¢

19693 89 3144
DA Fade
A7zt (3
Ah
19949 29 : A%t fEd A

71383 EY(FHY
Ab)
19949 39~dA - dAdigta gty A3 Ay
A%
xFEA Pob 1 27] §7], YA, CDMA °F 74
¥4, RAKE 4417]

199213 24

3% & Mh(Seung Hoon Hwang) 3234

1969 29 2694
19929 24 @ dAMUgn FHst
A7 g8 428

A
1994 29 : dAdigm ol A
185 FA(FTHY

)
19944 39~¥A : QANEE oot W71Fo kg
At
x384 ol : HGIEN, CDMA JEPHEN, AAE
4954

3% & ¥ (Keum Chan Whang) 43¢l

19444 74 1894
D GAdYGE FH s
A E20(FE
)
© Polytechnique
Institute of New
York #713%3 &
A4 (FehaAh
1980 9€~¥A : dAUz FHAAE A FEH 25
X FFA Rl YA, o]FRMHZA. BH HAY, #F
N34, SAERY &2 ¢ O 3880k

19673 24

19759 64

“Communication systems and Techniques,”
McGraw-Hill 1966.

¥ th %Z(Sang Moon Lee) #34

19683 74 1594
D AANga FouEt
A7 2 EA(FY
Ah
1994 84 : A it A
71383 E4(3A
Ah

19929 2%

19944 9U~8A : A4 A7) 2
k3R gob | UBATY, B

ex o

LAN

# { ¥(Fen Kee Hong) #3249

19664 19 22904

L gAYt T

Al 2 (3o

, A

‘ 19914 24 : AAUta Hiere A
3% 2U(FHH
AB

19954 89 : @At therl A7 B8 B (FHAD

19954 9U~@A : B3 o|F BN 2%

X294 ok : 27] $7), HAYAEA CDMA o554

2, 59

1989'd 29

www.dbpia.co.kr



