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1mport zndkK.tensor_T Low.x;
import processing.video.x;

ObjectDetection TF;
PImage[] testImage;
String[] Images;
int count = 0;
float[][] box;
String[] labels;
color[] colors;
byLe[][][][] tensorImage;
void setup() {

size(570, 855);

Images = new String[6];
testImage = new PImage[Images.length];

for (int i = @; i < Images.length; i++) {
Images[i] = "image"+i+".jpg";
testImage[i] = loadImage(Images[il]);
Coding Languages
|g|- _ np.g\.l 1191pr‘.1'|'lp1'n_ction(this);
Syntax and instructions |
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Human Computer Interaction




Data Visualisation
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Digital Fabricat
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B Parametric Design
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the times before designers had computation



Reproducible curves
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Splines: Analog to Mathematical Model (Bezier Curve)



Getting to the Basics

 What is Digital?

* What is Analog?



Analog and Digital Signals

* An analog signal is a continuous wave form that
changes smoothly over time

» A digital signal is discrete. It can have only a
limited number of defined values, often as
simple as 1 and O

Value Value
A A

Time Time

a. Analog signal b. Digital signal

Analog vs Digital
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Diagram for the computation by the Engine of the Numbers of Bernoulli.  See Note G. gpu;,'
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‘ ‘ [The Analytical Engine] might act upon other things besides number, were objects
found whose mutual fundamental relations could be expressed by those of the
abstract science of operations, and which should be also susceptible of
adaptations to the action of the operating notation and mechanism of the
engine...Supposing, for instance, that the fundamental relations of pitched sounds
in the science of harmony and of musical composition were susceptible of such
expression and adaptations, the engine might compose elaborate and scientific
pieces of music of any degree of complexity or extent.

Ada Lovelace
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Transistors

Solid State Computers
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Electricity into Binary

What are Bits all about?



STATE A STATE B

1 0

TRUE FALSE
HIGH I LOW

ON OFF
OPEN | CLOSED
ACTIVE INACTIVE
UP DOWN




Counting in Binary

pECAM BINARY EQUIVALENT PULSE . COOE WAVEFORMS
NUMBER 23 22 a1 20 3T 22 5T 30
0 O 0 0 0O
1 O 0 0 1 L
2 0 0 1 0 M
3 0o 0 1 1 —Juvu
4 o 1+ 0 0 Il
5 0o 1 0 19 m Mo
6 0 1 1 0 1
7 6 1 1 1 —JLIILu
8 1 0 0 O J1
9 1 0 0 1 = E—— I
10 1 0 1 0 g BN gy |
" 1t 0 1 1 S _JTULL
2 1T 1 ¢ 0 U \
1 1 1 0 1 SU L
" U B SJUU
15 111 JUUuL




Binary Decimal Hexadecimal
0000 0 0
0001 1 1
0010 2 2
0011 3 3
0100 4 4
0101 5 5
0110 B b
0111 7 7
1000 g g
1001 9 9
1010 10 A
1011 1 B
1100 12 C
1101 13 D
1110 14 E
1111 15 F

Hexadecimal

Binary

Groups
of four

Hex



#1ABC9OC
Turquoise

#16A085

Green Sea

#F39C12

#2ECCT71
Emerald

#27AE60
Nephritis

#EG67E22
Carrot

#D35400

#3498DB
Peter River

#2980B9
Belize Hole

#E74C3C
Alizarin

#C0392B

#9B59B6
Amethyst

#8E44AD
Wisteria

#34495E
Wet Asphalt

#2C3ES50
Green Sea

#95A5A6
Concrete

#7F8C8D

Oranae Pumpkin
Hexadecimal Colour

Pomegranate Asbestos
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Logic with Switches (boolean logic and logic gates)



OR AND Neg-AND

A :D— Output o —D— Output A —QD— Output
B B — B —d

A|B| Output 'A|B | Ouput | A B| Outpuat

0|0 C 0|0 o | 0.0 1

0|l 1 AR o | 0l 0

1|0 1 1|0 » | 1. 0 0

1|1 ! 11 11 0

NOR NAND Neg-OR

A A —D A
s :Do_ Output « Ouiput :D— Output
B B — B

A|B| Output A B | Output | A B| Output

0o 1 0|0 1 | 00 1

1. L e . | e s ———

01 0 0]l 1 | 0l 1

1|0 0 1|0 L | 1.0 1

1|1 » 1|1 » | 11 0

XOR XNOR NOT

A _\D Output A :)D Output A —D— Output
B — B

A|B| Output A|B | Oulput | A Ouput

0|0 0 0|0 o, L |

01l 1 0|1 0 | 1 ¢ |

— e LI R .

1|0 1 1|0 0 |

1|1 C 11 L |
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Applications of individual logic gates



https://vimeo.com/134128442




LOGIC MODULES

» Each is a building block of a digital circuit.

* Most have 2 inputs and 1 output.
» Combos of logic = a simple computer!




Apollo guidance computer - 4,100 NOR gates
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Inverting Buffer

A — A A*A=A __J
} w3 - A_>0_A T = _>H

— — A

A AB AB A AB
NAND | NAND AND AB = AND

o B —1 V 8

A

‘ AB =A + B
NAND A R A+B A A
+ -
B B
B b .
_[ NAND
B

Modularity and Reconfigurability: Universal Gates - NAND & NOR



Logic Gates into Binary adders (and Calculators)
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