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tionIn this proje
t we review the work of Kim and Lee[2℄ [3℄ [4℄ [5℄ on DistributedSample A
quisition. We begin by 
onsidering the Distributed Sample A
quisi-tion Te
hnique. We analyze the variation in performan
e with the in
rease inthe number of users, something that the authors had not expli
itly analyzed. We�nd that the Mean A
quisition Time remains of the same order in the presen
eof MAI but the probability of dete
tion su�ers signi�
antly.2 Shift Register Generator ModelThe shift register is modeled as follows. Let T be State Transition Matrix, dkbe State ve
tor of Shift Register, and h be the Generating Ve
tor The next stateve
tor is given by, dk+1 = :Tdk (1)The sequen
e value, sk is given by sk = ht:dk (2)3 A
quisitionThe blo
k diagram of DSA te
hnique is shown in Figure 1. Noting that thesample zi or ẑi is the sequen
e value emitted from the SRGs at time (r + i)NIand the 
orresponding 
orre
tion is made at time (r+ i)NI+D
 for a 
orre
tiondelay D
 in 0 < D
 < NI , the following relations are obtainedzi = s(r+i)NI = ht � d(r+i)NI (3)ẑi = ^s(r+i)NI = ht � d̂(r+i)NI (4)i = 0; 1; � � � ; L� 1and d(r+i)NI+D
 = T � d(r+i)NI+D
�1 (5)d̂(r+i)NI+D
 = T � d̂(r+i)NI+D
�1 + (zi + ẑi)
0 (6)i = 0; 1; � � � ; L� 11



Figure 1: Blo
k diagram of DSAwhere 
0 is the 
orre
tion ve
tor. let the state distan
e ve
tor be Æk = dk +d̂k. After L times of 
orre
tion, the �nally 
orre
ted state distan
e ve
tor areobtained Æ(r+L�1)NI+D
 = � � ÆrNI (7)For the L� L 
orre
tion matrix� = �TNI + 
0 � ht �TNI+D
�L�1 � �TD
 + 
0 � ht� (8)Now, in order to a
hieve syn
hronization by L 
orre
tion it is ne
essary tomake the �nal state distan
e ve
tor Æ(r+L�1)NI+D
 , a zero ve
tor regardless ofthe initial state distan
e ve
tor ÆrNI , whi
h 
an be done only by making the
orre
tion matrix � a zero matrix. This will happen if and only if the followingtwo 
onditions are met.1. The state transition matrix T should be non-singular and NI should be
hosen su
h that the dis
rimination matrix �T;h is non-singular, where�Th = hh (TNI )t � h (T2NI )t � h � � � (T(L�1)NI )t � hit (9)2. The 
hoi
e of 
0 and D
 is made su
h that it satis�es
0 = T(L�1)NI+D
 ���1T;h � eL�1 (10)where eL�1 = [0 0 0 0 � � � 1℄2



Figure 2: A
quisition Time for SSA and DSA for 

 = �10dB; ku = 54 Performan
e: Analysis and Dis
ussionMean a
quisition time of proposed s
heme is substantially less (fa
tor of 100)than the hierar
hal method of serial sear
h. Figure-1 depi
ts the 
omparativeperforman
e of DSA and SSA against the number of veri�
ation steps. Thea
quisition time graph polarizes after a �x number of veri�
ations. The lengthof a
quired long pn 
ode is 215� 1. It is observed that for even longer pn 
odes(say 242� 1), the average time of a
quisition will be of the same order sin
e itdepends upon the length of igniter sequen
e 
ode and the length of main SRG.4.1 Length of igniter sequen
eThe proposed s
heme 
hooses length of igniter sequen
e on the basis su
h thatthe dis
rimination matrix ? is non singular. This 
an be a
hieved by variousvalues of NI . The s
heme arbitrarily pi
ks NI to be 128 whi
h eventually turnout to be the optimal 
hoi
e. Performan
e 
urve in Figure 3 show a
quisition
urve for di�erent values of NI . NI takes on di�erent values of 63, 127, 255,511.4.2 Variation with SNRPlots of probability of dete
tion against probability of false alarm for di�erentvalues of SNR are present in Figure 4. It 
an be observed that with the in
reaseof SNR, Pd polarizes for very small value of Pf and e�e
t or dependen
e goesby. At a lower SNR like 5 dB performan
e of the system degrades signi�
antly.This plot of Pd vs Ps is quite identi
al with popular s
heme of SSA.4.3 Multiple A

ess Interferen
eThe proposed s
heme out perform popular s
heme of SSA in single user sit-uation. This makes us look for it's performan
e in multiple a

ess systems.3



Figure 3: Variation of Ta
q with Length of Igniter Sequen
e

Figure 4: Variation of PD for di�erent values of SNRFollowing Figure 5 is drawn to show the e�e
t of multiple users upon meana
quisition time. There is a noti
eable feature that the mean time is not signif-i
antly di�erent from the 
ase of single user. Performan
e graph is 
onsistent(better than SSA) at both Pfa =0.1 and 0.01.4.4 Performan
e: Probability of dete
tionMean a
quisition time of proposed s
heme is mu
h better than SSA. Powerrequirement is equivalent then where is the point of trade o�. This gets noti
edin the following 
urve of PD . It is observed that in the situation of 5 users,4



Figure 5: Variation of Mean A
quisition Time with Number of Users

Figure 6: Pd vs Pfa for ku = 5 for DSA and SSAthough mean a
quisition time remains of the same order but probability ofdete
tion falls down a

eptable values. Comparative graph against SSA showsthe tradeo� of proposed s
heme. These graphs are plotted using the 
lose formexpression mentioned in proposed s
heme.
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