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Coarse Sequence & Spectrum
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Normalized Radian Frequency
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Coarse Sequence Spectrum – Linear Frequency
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Coarse Sequence Spectrum – Normalized Frequency
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Coarse Sequence Generation
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Down Sampling in Two Steps
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& Compact
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Down-Sampling Operator
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Suppressing D-1 Samples
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Example When D=2 (1)
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Example When D=2 (2)
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Example When D=2 (3)
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Z-Transform & Suppressing D-1 Samples (1)
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Z-Transform & Suppressing D-1 Samples (2)
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Z-Transform & Removing D-1 Zeros (1)
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Z-Transform & Removing D-1 Zeros (2)
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Example When D=2 (3)
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Down Sampling
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Measuring Rotation Rate
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Signals with Harmonic Frequencies (1)
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Signals with Harmonic Frequencies (2)

2−2

4−4
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14−14
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Sampling Frequency
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8−8
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1 Hz  
1 sample / sec

2 Hz  
2 samples / sec

3 Hz  
3 samples / sec

4 Hz  
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5 Hz  
5 samples / sec

6 Hz  
6 samples / sec

7 Hz  
7 samples / sec
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Nyquist Frequency
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7 cycles / sec



4B Down-Sampling 27 Young Won Lim
10/26/12

Aliasing
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Sampling

 s = 2 f s rad /sec

2 rad  / T s sec  rad  / T s sec − rad  / T s sec

1 =
s

2 rad / sec  2 = −
s

2 rad / sec

f 1 =
f s

2 rad / sec f 2 = −
f s

2 rad / sec

1 = 2 f 1 2 = 2 f 2
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Sampling

T s = 

 s = 2 f s rad /sec

1 = 2 f 1 rad /sec

2 rad  / T s sec 
2

rad  / T s sec

 = ⋅T s rad 

For the period of T
s 

2
rad Angular displacement

= 2 f 1⋅T s rad 

= 2
f s

4
⋅T s rad 

= 
2

rad 
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f s =
1
T s

Sampling Frequency

Sampling Angular Frequency

 s = 2 f s rad /sec

Signal Frequency

Signal Angular Frequency

ω0 = 2π f 0 (rad / sec)

ω s = 2π f s (rad /sec) 2π (rad ) / T s (sec)
For 1 
second

For 1 
revolution

ω0 = 2π f 0 (rad / sec) 2π (rad ) / T 0 ( sec)
For 1 
second

For 1 
revolution

f 0 = 1
T 0

Angular Frequencies in Sampling

Signal Frequency

continuous-time signals

sampling sequence
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