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Measuring Rotation Rate

Angular Speed (Frequency) For 1second  For 1 second
27 angular displacement \
W = — : . °
T time /
W = 23-[]‘ 21t X linear frequency +w, (radlsec) —w, (radlsec)

Time Domain Frequency Domain

27
X(t) W, = TO T
? > < | | o
t —® _(DO +(1)0 —|—OO
TO
x(t) = Acos (wyt) = gemot_i_%e_]w
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Sampling

continuous-time signals Sampling Time

x(t) = Acos (w,t) T. (=1)

4\ /\ / > Sequence Time Length

T, T = N-T,

Sampling Frequency

T. (=1 f, = TL (samples / sec)

S

discrete-time sequence o
Signal’s Frequency

x[é)] o[4] «[8]
x[1] 2] x[3] T x[5] x[6]  x[7] 1 fo = = (cycles/sec)
[ o ® ® ° —p 0
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Angular Frequencies in Sampling

For 1 second For 1 revolution
w, = 27 f, (radlsec) 2n (rad) | T, (sec) x(t) = A cos ((Dot)

@ T\\l//T\\l/ﬂ :

1 revolution
- > |

sampling sequence

For 1 second For 1 revolution
o, = 21 f, (radlsec) 2nt (rad) | T, (sec)

O A

<> | T (=) 1 revolution

1A Sampling Basics 5 Young Won Lim



Sampling of Sinusoid Functions

x(t) = Acos (wt+ )

1t—>nTS

x|n| = x(nT)
= Acos(w-nT, + ¢)
= Acos(w-T, n+ )

= Acos(W:n+ ¢)
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Normalized Radian Frequency (1)

~ continuous-time signals Sampling discrete-time sequence
x(¢) x|n| = x(nT)
t > nT,

I AngularFrequency i Sampling Normalized Radian Frequency

O (rad/sec) O = w- T, (rad/sample)

X TS A \

Angular Speed X Sampling Time
x[n]
iy 4 0
Ay w0  xls) xls] <)
e °® ® L |

® (rad ) discrete-time sequence
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Normalized Radian Frequency (2)

Normalized Frequency
fo (cycle | sec) fo
7 (sample | sec) 7 (cycle | sample)

Normalized Radian Frequency Signal's relative angle position
after each of T, second
(rad ) . fo (cycle) % ol / A
(aete] 7, Toanple 7, (et b=l

Normalized Radian Frequency

can be viewed as * Negative Angles

“the angular displacement of a signal — fO|dir?g
during the period of its sample time T .~ e Co-terminal Angles
— periodic
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Periodic and Folding

Co-terminal Angles — Periodic

0 (rad | sample)

} |
—6T7 —47 —27 +2m +4n +6T7
? 0 (rad | sample)
- | . s . 1 % %
—5m —3n —7 ‘ +7 +37 +5m +7m

Negative Angles — Folding

0 (rad | sample)
- | | | 4 — | | >
—67 —4n —27 +27 +4n +671

0 (rad | sample)
- | | — AP | | | >
—67 —4n 27 +27 +4n +67
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