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2. HW

o HWO1 will be assigned by tomorrow. Due will be Tuesday. For details, check the PLMS class homepage.

3. 49 A=
o Handouts and annotated pdfs are downloadable from the non-PLMS class homepage at

http://cisl.postech.ac.kr/class/eece233/schedule.html .
o Recorded CMs are available from cisl.postech YouTube channel. Please place clickable time stamps.
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8. Overview (The numbers are the chapter numbers of the textbook)
1. Sign: Is and Systems
d@ Time-Invariant Systems
3. Fourler Series Representation of Periodic Signals
4. Continuous-time Fourier Transform
5. Discrete-time Fourier Transform
6. Time and Frequency Characterization of Signals and Systems

9. Laplace Transform ——= Q(l%}?’kg}

10. Z-transform
9 A 4
7. Sampling }uq, !

8. Communication Systems
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9. Review
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Wired to Wireless Voice
Transmission
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Name

Gauss's law

Gauss's law for magnetism

Maxwell-Faraday equation
(Faraday's law of induction)

Ampére's circuital law (with
Maxwell's addition)

Integral equations

E-dszi///pdv
an o 0
#B-dSzU
an

f E-dlz—E//B-dS
oz dt J Js

Differential equations

vE=£

€o

V-B=0
oB
VXE——g

d
f B-d£=u0//J-dS+,uoso—//E-dS Y xB = (I+eE
% 7 dt J Js ot

Yga2

71

nse| Xud



Animation of a hal-wave dipole antenna radiating
radio waves, showing the electric field lines. The
antenna in the center is two vertical metal rods, with an
alternating current applied at its center from a radio
transmitter {(not shown). The voltage charges the two
sides of the antenna alternately positive (+) and
negative (—). Loops of electric field (black lines) leave
the antenna and travel away at the speed of light; these
are the radio waves. The action is drastically slowed
down in this animation.

Spark Gap transmitter

Reciewer



Marconi’s Patent in 1907
* Q. What is this?

* A. Marconi
Multiple
Tuner c. 1910

* Q. Why?

* A To
discriminate
between the
signals of
multiple
simultaneous
transmitters.

18



Marconi Multiple Tuner

. e lengths from go | Condensers C-4 and C-1 are in serics.
ior v Jongthaitrom, Condensers C-5 and C-2 are in series.
to 150 meters. | Condensers C-6 and C-3 are in serics.

( ser C-1 is in series with i
. For wave lengths from 150 [ Condenser with the antenna,

hunt to the intermediate circuit.
to 600 meters, wunt to the intermediate circuit

eries with the magnetic detector.

Condenser C-1 may be in or out of the acrial circuit as
For wave lengths from required
1,600 to 2,000 meters. | Condenser C.7 is in shunt to condenser C-2.
Con c at to condenser C-3.
out as required.
c9 nt to condenser C-2.

For wave lengths from 2
C-10 is in shunt to condenser C-3.

2,000 to 2,600 meters.

* Introduced several new
technologies, including:
* Tuned Circuits
* Variable Inductance
(Variocouplers)
* Variable Condensers

* By selecting the
appropriate combination
of taps on the aerial
tuning inductance,
variable condensers and
the variocouplers, the
operator could tune over
a range of 80 to 2600
meters.
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AM Radio Broadcasting

Q. Can you build an AM radio
transmitter/receiver?
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AM (Amplitude Modulation) Transmitter

mixer

—> x(t)=(A+m(t)) cos(2 mf.t)

m(®) =@
T

A cos(2 f:t)

‘m(t): 4=
cos(2mf.t) : Y& I}, carrier
A

x(t) = (A+m(t)) cos(2nf.t) : S AT
A: bias

AM Receiver

RF IF AF
\L AMPLIFIER [*| MIXER [ AMPLIFIER ["| DETECTOR["] AMPLIFIER "{q

1 SPEAKER
LOCAL
DSCILLATOR
ENVELOPESs,
o
AT a\'WWrﬁv’% 2%
- CARRIE AUDID AMPLIFIED
RF CARRIER
AMPLIFIED IFC.AHHI[H AMPLIFIED COMPONENT AUDID
CARRIER I CARRIER COMPONENT

0SCILLATOR WAVE —v%

« yt)=(A+m(t)cos@nf,t )0l ZE HEII| (LO: local oscillator)| A& 2cos@nf,.t)E 2HE0] WLt 7HEBIAL
o BIM EHE y(t)*2cos@uf.t) = (A+m(t)+A+m(t)) cos(nf.t) O[C}

(t
« O7|M F HE 2 AW 4 QUCHH, 12|21 DC (direct current) AS Y = ACHH mipE Y=Lt



Q. How to build?

X(t)=(A+m(t)) cos(2mf.t)

y(t)=x(t)2cos(2nf,t )

(A+m(t))+(A+m(t)) cos(4mf.t )
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Differentiator Op-amp

Integrator Op-amp
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An Analog Computer that Simulates the Dynamic Focal Status of the Lens of the Eye

TONIC ACCOMMODATION AMPLIFIER

1,000 Micro-Farads

Offset: 1.5 Volts
(Dio pters)

15K

LONG-TERM FOCAL CONTROL SERVO

15K
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f EECE233 Signals and Systems

Lecture Note #1
Prof. Joon Ho Cho
(Slides thanks to Qing Hu*, D. Boning, D. Freeman, T.
Weiss, J. White, and A. Willsky)

1) Administrative details
2) Signals

* These lecture notes are based on the lecture notes used in 6.003 taught by
Prof. Qing Hu at M.I.T. These notes are adopted for EECE233 under the
permission of Prof. Qing Hu.

g(jg;\ﬁ
L

Signals and Systems \
EE about using mathematical techniques to help

analyze and synthesize systems which process signals.
S&HN
e Signals are variables that carry information.

e  Systems process input signals to produce output

Today:

Signals, next lecture: Systems.

signals.

Examples of signals

-

* Electrical signals --- voltages and currents in a circuit

~

* Acoustic signals --- audio or speech signals (analog or
digital)

e Video signals --- intensity variations in an image (e.g. a
CAT scan)

* Biological signals --- sequence of bases in a gene

&In EECE233, we will treat noise as unwanted signals J

3

-

Time is often the independent variable. Example: the
electrical activity of the heart recorded with chest
electrodes — the electrocardiogram (ECG or EKG).

Signal Classification \
Type of Independent Variable

1.

0.5

‘G amplitude (mV)
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/ The variables can also be spatial \

Eg. Cervical MRI

In this example, the
signal is the intensity as
a function of the spatial

variables x and y.

/ Independent Variable Dimensionality \

An independent variable can be 1-D (7 in the EKG) or 2-D
(v, y in an image).

| iy

Time (secs)

In EECE233, focus on 1-D for mathematical simplicity but the results can be

extended to 2-D or even higher dimensions. Also, we will use a generic
time 7 for the independent variable,whether it is time or space.




/ Continuous-time (CT) Signals \

x(t)

\/f/\

0 t

Most of the signals in the physical world are CT signals,
since the time scale is infinitesimally fine, so are the
spatial scales. E.g. voltage & current, pressure,
temperature, velocity, etc.

o /

Discrete-time (DT) Signals \

x[n], n — integer, time varies discretely

x[n]

¢ Examples of DT signals in nature:
— DNA base sequence

— Population of the nth generation of certain species

k Notation in EECE233: x(t) —CT, x[n] y




f Many human-made Signals are DT
Ex.#1 Weekly Dow-Jones Ex.#2 digital image

T

Jan. 5,1929 Jan. 4,1930

g88

250
200
150
100

g

Ex#3. ticking clock

Why DT? — Can be processed by modern digital computers
and digital signal processors (DSPs).
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f Mandrill Example
Unblurred Image & No Noise




f Mandrill Example \

Blurred Image (bad focus)

N /

Mandrill Example
Unblurred Image — 0.1% Noise (too dark)




