












-0.4         -0.2             0           0.2          0.4        0.6  

Delay-seconds 

5 

2 

-5 

D
op

pe
r-

H
z 

 

0.05 

0 

-0.05 -1000 

1000 
0 

0.5  

1.0  

1.2  

Delay-seconds Dopper-Hz 

A
m

bi
gu

it
y 

fu
nc

ti
on

 

 
0 

10

-10

0
1

0

0.4

0.2

0A
m

bi
gu

ity
 fu

nc
tio

n

Doppler-Hz Delay-seconds-1

 



-0.6        -0.4        -0.2         0         0.2         0.4         0.6
Time delay

1.0

0.5

0.0

N
or

m
al

iz
ed

au
to

co
rr

el
at

io
n

-0.5                              0                              0.5
Time delay

1.0

0.5

0.0

   
  N

or
m

al
iz

ed
C

ro
ss

-c
or

re
la

tio
n

0
-100 -1

1
0

Delay-secondsDoppler-Hz

A
m

bi
gu

ity
 fu

nc
tio

n

100

2

1

0

0

1000

-1000 -0.05

0.05
0

2

1

0A
m

bi
gu

ity
 fu

nc
tio

n

Doppler-Hz Delay-seconds



0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 50      0.5      1      1.5       2      2.5      3      3.5      4      4.5       5
Time (µs)

4

2

0

-2

-4

X 105

M
ag

ni
tu

de
 (v

)

1

0

1

M
ag

ni
tu

de
 (v

)

(a) Waveform of c1 (t)
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(b) Waveform of c2 (t)
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(c) Waveform of c3 (t)
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(d) Waveform of c4 (t)
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(a) PN code
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(b) Capture result of PN code
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