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DATAR trackball(1952) - Computer History Museum, Courtesy of J. Vardalas
https://www.computerhistory.org/revolution/input-output/14/350/1881



https://www.computerhistory.org/revolution/input-output/14/350/1881

Prototype Engelbart mouse (replica), Computer History Museum, © Mark Richards

https://www.computerhistory.org/revolution/input-output/14/350/15467?position=3



https://www.computerhistory.org/revolution/input-output/14/350/1546?position=3

“The Mother of All DEmoss .

!

1968 “Mother of All Demos” by SRI’s Doug Engelbart and Team
https://www.youtube.com/watch?v=B6rKUf9DWARI



https://www.youtube.com/watch?v=B6rKUf9DWRI
https://www.youtube.com/watch?v=B6rKUf9DWRI

@ DanmatsuMouse 00 @ @& = o) 100%B [N Sat1:49AM sembo Q =

MOAE Teawbs sUISwr9® 0O STV @@= 0" SRi < MDAV

DanmatsuMouse(2007), exonemo,
http://exonemo.com/works/danmatsumouse/?ja



http://exonemo.com/works/danmatsumouse/?ja
https://www.youtube.com/watch?v=k5faQxstkVQ
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#include <Mouse.h>

void setup() {
Mouse.begin();
delay(1000);

s

void loop() A
Mouse.move(10,10):
delay(1000) ;
Mouse.move(-10,-10);
delay(1000);

+

mouse_jiggle.ino
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/IR IRABIERZ A 772" DFtdHAH

#include "Mouse.h"
//EVESDIEE

int
int
int
int
int

up = 2;
down
left
right
click

3
4

5;
6;

int range = 5; // V=& O%e iR
void setup() {

// BIEEDLbLRW=HICcE Y Z )7y SIcd 3

pinMode(up, INPUT_PULLUP);
pinMode(down, INPUT_PULLUP);
pinMode(left, INPUT_PULLUP);
pinMode(right, INPUT_PULLUP);
pinMode(click, INPUT_PULLUP);
// 1nitialize mouse control:
Mouse.begin();

VO

>

Mouse Basic.ino

id loop() {
/] TPy TIZDT, A1y FHEENTDEIEL. X1vFHGNDE

S—hSNCESICOCTED, DD PITVWKIICKRIELTH <,

1 - digitalRead(up);
1 - digitalRead(down);

1 - digitalRead(right);
1 - digitalRead(left);

1 - digitalRead(click);

int
1nt
int
int
1nt

upState =
downState =
rightState
leftState =
clickState =

// AU AREDLZERBLUTY T RADBENEZ5TE

int x_distance = (rightState - leftState) * range;
int y_distance = (downState - upState) * range;

Mouse.move(x_distance, y_distance, 0);

// 7w RADONIE
if (clickState 1) {
// Bl Uy EsnTrks{ b Ly

if (!'Mouse.isPressed(MOUSE_LEFT)) {
Mouse.press(MOUSE_LEFT);

}

}

else {
/] BiL—7TU Uy LTTSEML TR SRRLTHITS

if (Mouse.isPressed(MOUSE_LEFT)) {
Mouse.release(MOUSE_LEFT);

I3
I3
delay(20);




void loop() {

/X7 ZARIEBZ AT 5 DFarilds /] FILT v FROT. Ay FHENTEEEL A1y FHONDE Y g— k&
#include "Mouse.h" Ni- & =1C0Ici 3
//EVESDIEE ’
it up - - /] o DPTNESIERELTH <o
int down ='3; int upState = 1 - digitalRead(up);
int left = 4; int downState = 1 - digitalRead(down);
int right = 5; int rightState = 1 - digitalRead(right);
int click = 6;: int leftState = 1 - digitalRead(left);
int clickState = 1 - digitalRead(click);
int range = 5; // VIL—THb OBeiEE;

. // ERHRULREEEBULINVRADBENEZE
void setup() A

/] BERZELRBWEHICEYZTILT v TICT S int x_distance = (rightState - leftState) * range;
| int y_distance = (downState - upState) * range;
pinMode (up, INPUT_PULLUP);
pinMode (down, INPUT_PULLUP); M dist dist : DN |
inMode (left, INPUT PULLUP) | move ?use(x_ istance,y_distance);//BE{FREL DT O
oinMode (right, INPUT PULLUP); /1707 ROLE
pinMode(click, INPUT_PULLUP); if (clickState == 1) {
// 1nitialize mouse control: /] BRElCOYwTEINTESAE LAL
M .beqi ; . .
Y ouse.begin() if ('Mouse.isPressed(MOUSE_LEFT)) {
Mouse.press (MOUSE_LEFT);
void moveMouse(int x_distance, int y_distance){ b
in’E X = rangomg—%g,%gg + x_g;stance: // BII—TO Uy I ULTTSOEEELTIESHERLTHIT S
= - + ; . .
ﬁgusg.mocz?xomy @S, y_aistance if (Mouse.isPressed(MOUSE_LEFT)) {
o ' Mouse.release(MOUSE_LEFT);
1 ¥

I3
delay(20);



//NTDREBERZ A 72 DA IAH void loop() {
#include "Mouse.h" /] TV TIDT, ALY FHENTHEIFL. A1 YFHAGNDEYg—KE

/] &S DIRE NicEZIC0ICR S
int up = 2; e \
int down = 3: // PHOIDPTVWLSICRELTHEL,
int left = 4; int upState = 1 - digitalRead(up);
int right = 5; int downState = 1 - digitalRead(down);
int click = 6; int rightState = 1 - digitalRead(right);
int leftState = 1 - digitalRead(left);
int range = 5; // VIL—T&HT1=bD OBENiEEE int clickState = 1 - digitalRead(click);
VOld SetUP() { p— <~ W i = |~
/] EREEDBNEDIEYETILT Y TIET S /1 ARALRCSZRLTY I ADBRE= N
. _ int x_distance = (rightState - leftState) * range;
pinMode (up, INPUT_PULLUP); it x_cl - _
binMode (down, INPUT_PULLUP): int y_distance = (downState - upState) * range;
pinMode(left, INPUT_PULLUP); . . _ R
binMode(right, INPUT PULLUP): moveMouse(x_distance,y_distance);//BEEEZEDOIFEOH L
pinMode(click, INPUT_PULLUP); /] 7'y T HDOILE
// initia1ize mouse control: if (clickState == 1) {
) Mouse.begin(); /] BT Uy o ENT 5 LA
if (!'Mouse.isPressed(MOUSE_LEFT)) {
void moveMouse(int x_distance, int y distance){ Mouse.press(MOUSE_LEFT);
// BEEEEENEODRIEMH LA L 1
if ((x_distance != 0) || (y_distance !=0)) { zlse {
[/ TBENEEE ICELEZ BT

// BIIL—7 T Uy UTCTSEEUTIESERUTHITS

if (Mouse.isPressed(MOUSE_LEFT)) {
Mouse.release(MOUSE_LEFT);

int x = random(-10,10) + x_distance;
int y = random(-10,10) + y_distance;
Mouse.move(x, y, 0); !

; }
b delay(20);

Mouse Drunk.ino



J/NTDRBERS A 7Y DFHIAH
#inc lude "Mouse.h"

//EVESDIETE
int up =
int down 3
int left 4
int right =5
int lclick
int rclick

i1 N

’

6;
7

int range = 5; // V=& O%eh iR

void moveMouse(int x_distance, int y_distance){
// ZENEEEEN L ODEFIZAIH LAy

if ((x_distance !'= @) || (y_distance != 0)) {
Mouse.move(x_distance, y_distance, 0);
¥

}
/17 ")y 3B EREHE LTYID LT

void clickButton(int click_state, uint8_t button_type){
if (click state == 1) {
// Bl Uy oEanTlksdb Lign

if ('Mouse.isPressed(button_type)) {
Mouse.press(button_type);
F
¥
else {
// BIIL—TTO Uy LT TSEMLTISmBRLTHITS

if (Mouse.isPressed(button_type)) {
Mouse.release(button_type);

}
}
}

void setup() {
// EBEmEEbLZWEHICEYZ )Ly SIcT %

pinMode (up, INPUT_PULLUP);

pinMode(down, INPUT_PULLUP);
pinMode(left, INPUT_PULLUP);
pinMode(right, INPUT_PULLUP);
pinMode(lclick, INPUT_PULLUP);
pinMode(rclick, INPUT_PULLUP);
// 1nitialize mouse control:

Mouse.begin();

}

N S’

void loop() {
/] TV TIEDT, A4y FHEENTDRIZ1. A1 Y FHGNDEgI—KE

Nic&EIC0ICR 5,
/] PO PTVWKDICKREELTHE <,

int upState = 1 - digitalRead(up);

int downState = 1 - digitalRead(down);

int rightState = 1 - digitalRead(right);
int leftState = 1 - digitalRead(left);

int lclickState = 1 - digitalRead(1lclick);
int rclickState = 1 - digitalRead(rclick);

in 1 =

// ARHULGESZERUL NV ADBHUEZETE

(rightState - leftState) * range;
(downState - upState) * range;

int x_distance
int y_distance

moveMouse(x_distance,y_distance);//BEEZDOIFEOE L
// 7w FRADILE

clickButton(lclickState,MOUSE_LEFT);
clickButton(rclickState,MOUSE_RIGHT);
delay(20);

Mouse RClick.ino
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#include "Keyboard.h"

void setup() {

// make pin 2 an input and turn on the pull-up resistor so it goes high
unless

// connected to ground:

pinMode(2, INPUT_PULLUP);

Keyboard.begin();
I3

void loop() {
while (digitalRead(2) == HIGH) {
// do nothing until pin 2 goes low
delay(500) ;
s
delay(1000);

Keyboard.press(KEY_LEFT_GUI);
// Shift-Q logs out:
Keyboard.press(KEY_LEFT_SHIFT);
Keyboard.press('Q');
delay(100);

Keyboard. releaseAll();

// enter:
Keyboard.write(KEY_RETURN);

// do nothing:
while (true)

-
NORAERKICF—IN—RBIEOBEITLHTEDS QBEEVODRAM Yy F2HIERFI O 7V T EHF—N—NK)
Examples - 0.9USB - Keyboard - KeyBoardLogOut ZmacOSH D & | fEl&1{L

wmi
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https://www.youtube.com/watch?v=2HEF2 |-2KA



https://www.youtube.com/watch?v=2HEF2_I-2KA
https://www.youtube.com/watch?v=2HEF2_I-2KA

K71TxfdJ8Mc

https://www.youtube.com/watch?v



https://www.youtube.com/watch?v=k7ITxfdJ8Mc
https://www.youtube.com/watch?v=k7ITxfdJ8Mc
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N0

® sketch_may18a | Arduino IDE 2.0.4

2:2172 )%

LIBRARY MANAGER sketch_may18a.ino
]| ]|
ADCTouch adctouch 1 void setup() {
(S ER 2 pinMode (LED_BUILTIN, OUTPUT):
Type: Al v 3 }
Topic: Al v 4  void loop() { I
N 5 digitalWrite(LED_BUILTIN, HIGH);

1:5 7 7% &R ﬂm ADCTouch by martin2250 6 delay(1000);
This library uses the internal wiring of AVR 7 digitalWrite(LED_BUILTIN, LOW);
microcontrollers to measure capacitance as 8 delay(1000);
described here 9 ‘}
<http://tuomasnylund.fi/drupal6/content/capacitive- 10
touch-sensing-avr-and-single-adc-pin>
Create Touch Sensors with a single (Analog)Pin
without external Hardware
More info

103+ (_ INSTALL )
ADCTouchSensor by Alexander
This library uses the internal wiring of
microcontrollers to measure capacitance much as
described here
<http://tuomasnylund.fi/drupal6/content/capacitive-
touch-sensing-avr-and-single-adc-pin> and is based Output = 5
on <https://github.com/martin2250/ADCTouch> B
Create Touch Sensors with a single analog pin Sketch uses 924 bytes (2%) of program storage space. Maximum is 322!
without external hardware Global variables use 9 bytes (0%) of dynamic memory, leaving 2039 b
More info
0012~ (_ INSTALL )

Ln 4, Col 14 Arduino Uno [not connected] (21 B3

xAMCDIm K& vV N D VRICA VAN —=ILUTcZA4 T 5 VDB Z 2
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Arduino IDE Zr1TIL(F) ME TYF Y=l ~NILTF
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Adzafruit FCNA Library
Adafruit GFX Library
® Adafruit ILI9341
_— o e Adafruit 10 Arduiro
. Adefruit LIS3DH
po—— Adzfruit MCPA725
— ADCTouch =t Ea-EyR-g=F F5 I# < Adsfruit MQTT Library cos
FA7V A2 0—F Adafruit NecPixel

&L - 2281
‘w2

A it LRI TS Ril—

I BZAHERBERE - TRERD
71Uy JICRGE L

1 1 i#] ZFA%EEN.. ... Adzfruit SGP30 Senscr -
2 Adafruit $7021 Library
3 void setup() { Adzfruit SleepyDog Library
4 pinMode(A®, INPUT):; Adzfruit STMPE610
5 pinMode(LED_BUILTIN, OUTPUT) MERiCiiEEiares
— 6 Serial. beq in (96@0) ; Adafru?l To.'n.:hScmen

- } Adafruit Unified Sensor
' Adefruit YEMLE070 Liorary
8 ADCTouch
9 void loop() { ADXL346

10 int val = ADCTouch.read(A9, ArduinoHttoClent

11 Serial.println(val); S Lt

12 delay(40); Ay

y ! ClosedCube TCA954EA
13 } DaisyDuino
14 DHT sensor library

ESP32Servo

FastLED

HX711 Arduino L'brary
M5_EzData
M6-ACS1100
M5-ADS1115
M5-DLignt
MS-FPC1020A
M5-RoverC

M5Atom

M5Family =2, 71 Arduino Uno [&E#] Q

=l 1 111

Qerareds
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AT F>7A4T 7 V%&A>7)L—K THinclude I 2RET 71 I)LEBZHHF TCANTIND




#include <ADCTouch.h>

void setup() A
pinMode (A@, INPUT);
Serial.begin(9600);

I3

void loop() A
int val = ADCTouch.read(AQ, 100); //({EFRI B EVEHES,FHZERE T > TILE)

Serial.println(val);
delay(40);

}

ATy FOF7y 70— MR,
EZAHRDEIRILSE LTI (setup
BN ED EE) I,

AOI VA VERIL T, MRS THE S T4V EM ST ERBENES 2
UZIL7Ay Y HEDSFHRZHETE L THKID 52D TER

ADCTouch monitor.ino



#include <ADCTouch. h>
//setup() & loop() THEULTHESEIXY O—/VLEFH(BEBEONE) TEELTEL

int ref = 0:

void setup() {
pinMode (A@, INPUT);
pinMode(LED_BUILTIN, OUTPUT);
Serial.begin(9600);
[/ BT TEEERDIRREE TYHIENZE L DD T, TNZ2HFRELTELMHENH D

ref = ADCTouch.read(AQ, 100);

}

void loop() {
//HHEERZ5|ZELTATEY K

int val = ADCTouch.read(AQ, 100) - ref;
if (val > 40) {
digitalWrite(LED_BUILTIN, HIGH);
} else {
digitalWrite(LED_BUILTIN, LOW);
s

Serial.println(val);

delay(40);



