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received signal

3 transmitted signal

signal

1 2 3 4 5 6 7 8 9 10
time t (nsec)

o
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A R i |
imm decision =

0.3278

imm tau index =

a2

imm duration =

4 .2000

delay decision =

0.3278

delay tau index =

a2

delay duration =
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mat =
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M5197 4.1 Auaa e dslunsAuMdn eI (Mean acquisition time : MAT) 1A11nng by

[l I 1 § o
anutezilulasanaundelunsaumdyana (Mean acquisition time : MAT)

2 QuiNg limit

i1 SNR Immediate decision Delayed decision
Asymptotically 5 5
N Tb + (N - ljt*pgnality N Tb + (N - ljt*pgnality
Low
Asymptotically N
e Tb N Tb
High 2

[
1A

d‘ o o = = v 1 o = 9 [
Lll’l’)1!'Iﬂ'WIﬂTL!’J‘m%1fWIE]H§]thL'Lr%EJ‘ULﬂﬂﬂﬂﬂﬂ?ﬂ?ﬂﬂ?iﬁﬂﬁﬂ\‘]ﬁ%‘ﬂﬂ NWUNUANUTDANADINU
[ A =2 A v A A
PNATINNN 4.2 FIYUIUANUUUBDDDUDINANTIINAODN

q' = J A Y o e . H
mM31ah 4.2 nfSeumsuananaslumsaumdyg I (Mean acquisition time : MAT) Tu#1i8

{y ¥ °
nanosecond 1 189NN BRHUazINMITABITZUY

U A v a £ % v KR w A
' anaulanun serinsanlvinsunnresasiaaule
1 SNR ” - - -
NYHY 139180952V NHY M39180952 U
Asym. low 9.91 x10° 9.84 x10° 9.91 10’ 9.73 x10°
Asym. high 5.00 5.05 10.00 10.00

4.4 MINYAVBIONINTIUT Y Y 1UABT Y IUITUNIU (Signal-to-Noise Ratio :

SNR)

Hamssaesszuy lamnaunaslumsdumdaaia (Mean acquisition time : MAT) ¥9435013

o9

v '
AuMdyIune 2 upuNonaIudyn IuADd Y IUTUNIU (Signal-to-Noise Ratio : SNR)

09

' v = =
ANNUAULTAIATUATITINN 4.3 uawmmwﬂugﬂw 4.5

3197 4.3 Ananndelumssumdyaias (Mean acquisition time : MAT) 9100133109952 11

SNR (dB) Immediate decision (nsec) Delayed decision (nsec)
-66.99 983,900.00 973,564.68
-60.97 980,520.00 954,970.00
-56.53 979,390.00 938,130.00
-53.01 966,150.00 914,960.00
-50.51 952,850.00 891,300.00
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15199 4.3 Aarnaslumssumdynnal (Mean acquisition time : MAT) 9100153129452 U1

(10)

SNR (dB) Immediate decision (nsec) Delayed decision (nsec)
-46.99 937,500.00 844,344.59
-45.05 930,300.00 813,630.00
-42.55 915,150.00 764,280.00
-40.97 890,920.00 718,430.00
-39.03 870,170.00 671,090.00
-36.53 831,950.00 589,990.00
-33.01 766,310.00 460,550.00
-30.51 699,680.00 364,560.00
-26.07 562,390.00 200,020.00
-23.89 474,050.00 134,770.00
-20.97 346,590.00 69,087.00
-16.53 161,150.00 17,922.00

-6.99 385.12 12.30
-4.00 7.5192 10.00
-0.97 5.04 10.00
3.47 5.06 10.00
19.03 5.04 10.00
39.03 5.05 10.00
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Empirical MATs of diferent decision methods

10°

Immediate decision
(interpolated)

delayed decision
4 (simulated)
Immediate decision]

(simulated)

©

7
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(interpolated)

MAT (nsec)
=)

—_
o
(]
T

10

10 . . .
-60 -50 -40 -30 -20 -10 0 10 20

SNR (dB)

o 1 o

51U 4.5 AMngalindseuna -4.5 dB ¥19IN0aT 1@ IUT U IUAD T YRIUTUNIU (Signal-to

L] 9 9 o9

. . o ' { Y o
Noise Ratio : SNR) @ 9adavoansamannaslunsauviidyn i

(Mean acquisition time : MAT) 14404

1 o

WNNTAUIMNINMITIA0ITzUUNN TU5UNTy nudulemoandudyyradedyusunIu

g 9

a o [

(Signal-to-Noise Ratio : SNR) #a1u1nn11 -4.5 dB (Iasdszaunay) 5aaauleniui (Immediate
decision) vzl naundslumsfumdaaia (Mean acquisition time : MAT) @Ani13330
finsanliasunngedsadadule (Delayed decision) taziilomsnsdudyausdedayia
5UAIU (Signal-to-Noise Ratio : SNR) Ha1tioandt -4.5 dB (Iagtlszuna) I5seninrsanliasy
nnFessaiadule (Delayed decision) vz 1FAmaundslumsfumidyaia (Mean acquisition
time : MAT) An9135AAdU1991UN (Immediate decision) @AY -4.5 dB M1INYAAAVULNY x

1 ~ Y o e . 2\// A
mammﬂmnmmaEJ"I,umiﬂumaﬂumﬁm (Mean acquisition time : MAT) mﬁaﬂugﬂm 4.5

o A A
4.5 HADINNITVAVITETUUNIUNIAY
tﬂ' a U ) 1 d‘ = [ 1 o
LiJf]Wi]ﬁm1ﬂ1ﬁ]1ﬂﬂﬁ%16@Q§$1J1Jiﬂﬂ1‘l]'il,l,ﬂill nuIuNeNNsUsUA n=2, n=3, n=95 U1
= Y ° = ' =) ' v R a °
LlldiEJUmEl“]Jﬂ“]JNﬁﬂ1ii]1ﬁ’t]\‘1‘i$‘]J1J‘1/l n=1 A< n=100 ﬂTkI,iJllﬂ’ZlTlJ!mﬂ@]Nﬂu%ﬂWﬂTimW‘ﬂ1ﬂ15

NABBUNNIZ n=1 LIAL =100 LAZHANITIIAOITLTUVAILAAIIUAITIN 4.4
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M3197 4.4 Aaundelumsdumd e (Mean acquisition time : MAT) 910N133180952U1

QERTILGY
Immediate Immediate Immediate Immediate Delayed
SNR decision decision decision decision decision
(dB) n=1 n=2 n=3 n =95 n=100
(nsec) (nsec) (nsec) (nsec) (nsec)
-66.99 983,900.00 983,160.00 983,280.00 977,550.00 973,564.68
-60.97 980,520.00 973,640.00 971,500.00 968,490.00 954,970.00
-56.53 979,390.00 966,628.09 962,940.00 950,880.00 938,130.00
-53.01 966,150.00 952,630.00 948,140.00 920,560.00 914,960.00
-50.51 952,850.00 941,480.00 930,310.00 911,250.00 891,300.00
-46.99 937,500.00 920,030.00 913,580.00 867,850.00 844,344.59
-45.05 930,300.00 907,250.00 890,460.00 833,070.00 813,630.00
-42.55 915,150.00 879,340.00 861,510.00 791,700.00 764,280.00
-40.97 890,920.00 859,410.00 830,320.00 753,240.00 718,430.00
-39.03 870,170.00 823,640.00 800,380.00 707,620.00 671,090.00
-36.53 831,950.00 783,980.00 754,460.00 632,830.00 589,990.00
-33.01 766,310.00 691,810.00 653,010.00 503,530.00 460,550.00
-30.51 699,680.00 619,190.00 572,220.00 406,180.00 364,560.00
-26.07 562,390.00 453,850.00 401,520.00 229,120.00 200,020.00
-23.89 474,050.00 366,270.00 313,560.00 152,160.00 134,770.00
-20.97 346,590.00 246,260.00 200,300.00 78,580.00 69,087.00
-16.53 161,150.00 95,245.00 69,473.00 19,784.00 17,922.00
-6.99 385.12 25.34 13.20 14.20 12.30
-4.00 7.5192 10.00 10.00 10.00 10.00
-0.97 5.04 10.00 10.00 10.00 10.00
3.47 5.06 10.00 10.00 10.00 10.00
19.03 5.04 10.00 10.00 10.00 10.00
39.03 5.05 10.00 10.00 10.00 10.00
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CDF of the acquisition time for SNR = -36.5321 dB

COF P(1 <=t)

time t (ns) . 100

310 4.6 naaans vl T <t) dwmsumsdedulaiuilenmonsdiudyaiudo

Ay 19I5UNIU (Signal-to-Noise Ratio : SNR) NA1)seunal -36.53 dB

' ' < ° . . H

13l 4.6 taaamanuiezdly (T < t ) 91901391004 (Simulation) 1781t TUHU9Y
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H H ] Y ] H 4
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CDF of the acquisition time for SNR = -36 5321 dB CDF of the acquisition time for SNR = -26.0746 dB
T
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CDF P(1 <

time t (ns) x10° time t (ns) %10
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Y

5U7 4.8 nfieuiisumssonansanliasunnyesdesdadule (Delayed decision) tazmsaadula
o . .. sy v ) o 2
NUN (Immediate decision) mmmmmmummgﬂmﬂ@maﬁgﬂmu
UsgmsusnilodasidiudygiuaodyaInsUnIY (Signal-to-Noise Ratio : SNR) 108011 -4.5
a Y ' =KX v Aa .. = ' 4
dB (Tagilszuia) masennsanlvasunnresdsaadulay (Delayed decision) AN (1NNDN
9y 9 v Aa v A . .. A a 9y
AUANNYNADY) NMIAATUTMUN (Immediate decision) (HBIINNIMMTTONIITAN INATY
v X v A .. 1 = v A @ A . .. A v
nﬂ%mﬂmmu% (Delayed decision) agmuamwﬂmmmu%wuw (Immediate decision) N¥
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Uszmshaes iledanadiudyyianedyy1usUNIY (Signal-to-Noise Ratio : SNR) 1
' v Aa v A . .. a2 &
Aszua -4.5 dB (aedszuna) msaaauleiui (Immediate decision)  ANOAUNITTO
a Y ] KX v A .. <Y Y A
Wmimﬂwmunﬂ%mmmﬁu% (Delayed decision) (310NAUNAIUANNYNADI) 1He991nn5 19

) = . .. =W a Y ] =
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anaula (Delayed decision)
Uszmsha iledandiudyyianedyy1usUnIY (Signal-to-Noise Ratio : SNR) 1
v v Aa v A . .. = 1 JY
miszua -4.5 dB (Tasdszua) nmsdadulasiui (Immediate decision) AN1 (1NNUNATU
ANYNABY) Mssennsalnasunnvesdeiadula (Delayed decision) tH03910n519N15
v A =t . .. 1 A a Y 1 X v A
aadulanun (Immediate decision)  agilons1mssonsanlvasunnresvsdaduls
(Delayed decision) N¥0AT ATy IUADTYQYIUTUNIY (Signal-to-Noise Ratio : SNR)
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Ay v Y o sy < v 9 A T A 1A 1A

HANINARITN lAdeandeInUINUHAIUANUIE (WideT 4.5  nanAsmIngaognlszuiu

-4.5 dB (Tagdszunar)



