Computer mouse

A computer mouse is a hand-held pointing device that detects two-dimensional motion relative to
a surface. This motion is typically translated into the motion of the pointer on a display, which
allows a smooth control of the graphical user interface of a computer.
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A computer mouse with the most common features: two buttons (left and right) and a scroll wheel (which can
also function as a button when pressed inwards)

Mice originally used two separate wheels to directly track movement across a surface: one in the
x-dimension and one in the Y. Later, the standard design shifted to use a ball rolling on a surface
to detect motion, in turn connected to internal rollers. Most modern mice use optical movement
detection with no moving parts. Though originally all mice were connected to a computer by a
cable, many modern mice are cordless, relying on short-range radio communication with the
connected system.
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History

Stationary trackballs (4% g <) )

The trackball, a related pointing device, was invented in 1946 by Ralph Benjamin as part of a post-
World War Il-era fire-control radar plotting system called the Comprehensive Display System
(CDS). Benjamin was then working for the British Royal Navy Scientific Service. Benjamin's
project used analog computers to calculate the future position of target aircraft based on several
initial input points provided by a user with a joystick. Benjamin felt that a more elegant input
device was needed and invented what they called a "roller ball" for this purpose.

Lpallall opad) day e i b (330 5al) b aSaill ll ) Jandads sl (g e o Gpalaiy il ) 3 e 1946 ole 6 caill 3 S g jial o3
Cpaliis £ 5 i aadind) Aty jull AL 4y pall Apalall Aadall (& T Jany el S (CDS) Sl iapall alai w23l
Lac aladinly aadiall lgeady 435l Ja) Lalés 30 e 2Ly disgiaad) 5 plall i) a8 gall oluad 4,500 55 g0as)) 3 el

Londl 1361 13 ) 5all 3 )SHM o gand L ¢ yial) s 4801 ST JA) Slea N dala dia o Gaeliiy el aSall

Douglas Engelbart of the Stanford Research Institute has been credited of the computer mouse.
Engelbart was also recognized as such in various obituary titles after his death in July 2013.
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Inventor Douglas Engelbart holding the first computer mouse showing the wheels that make contact with the
working surface

First rolling-ball mouse (s _axiall 5 11 3 & J 5f)

On 2 October 1968, a mouse device named Rollkugelsteuerung (German for "Trackball control")
was shown in a sales brochure by the German company AEG-Telefunken as an optional input
device for the SIG 100 vector graphics terminal. As the name suggests, the Telefunken model
already had a ball (diameter 40 mm, weight 40 g) and two mechanical 4-bit rotational position
transducers with gray code-like states, allowing easy movement in any direction.


https://en.wikipedia.org/wiki/Douglas_Engelbart

S 8 (Al ARl el 5 S 8 WSadll" ia) Rollkugelsteuerung o ese Slen o o <1968 ST 2
@Y a5 WS SIG 100 deaiall Gle su ) Adasdd 5 )lia) JA) SleasS AEG-Telefunken 4slal¥) 48 53l U8 (e Clagall
s ada sl ld A lSal) 28U Y gae (g Gl g (p 40 G55 cpe 40 ) 35S e Jdll (5 51 Telefunken s OIS

ol gl 84S Al Al sean zransy Laa ¢gale )l 35S 4l OV pa i 4

The ball-based Telefunken Rollkugelsteuerung RKS 100-86 from 1968

First mice on personal computers and workstations

The first public demonstration of a mouse controlling a computer system was done by Doug
Engelbart in 1968. The device was named "mouse" due to its resemblance to the rodent, with the
cord resembling its tail'. However, it wasn't until April 27, 1981. This marked the beginning of the
use of mice in personal computers and workstations. The development of the graphical user
interface (GUI) and the falling price of RAM chips in the 1980s led to the widespread adoption of
mice and similar interfaces for PCs and workstations.
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Operation

A mouse typically controls the motion of a pointer in two dimensions in a graphical user interface (GUI).
The mouse turns movements of the hand backward and forward, left and right into equivalent electronic
signals that in turn are used to move the pointer.
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Clicking or pointing (stopping movement while the cursor is within the bounds of an area) can select files,
programs or actions from a list of names, or (in graphical interfaces) through small images called "icons"


https://en.wikipedia.org/wiki/Telefunken

and other elements. For example, a text file might be represented by a picture of a paper notebook and
clicking while the cursor points at this icon might cause a text editing program to open the file in a window.

- Point: stop the motion of the pointer while it is inside the boundaries of what the user wants to
interact with. This act of pointing is what the "pointer" and "pointing device" are named after.

- Click: pressing and releasing a button.
- (left) Single-click: clicking the main button.

- (left) Double-click: clicking the button two times in quick succession counts as a different gesture
than two separate single clicks.

- Middle-click: clicking the tertiary button. In most cases, this is also the scroll wheel.

- Drag: pressing and holding a button, and moving the mouse before releasing the button. This is
frequently used to move or copy files or other objects via drag and drop; other uses include selecting text
and drawing in graphics applications.
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Types

Mechanical mice

The German company Telefunken published on their early ball mouse on 2 October 1968. Telefunken's
mouse was sold as optional equipment for their computer systems. Bill English, builder of Engelbart's
original mouse, created a ball mouse in 1972 while working for Xerox PARC.
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The ball mouse replaced the external wheels with a single ball that could rotate in any direction.
Perpendicular chopper wheels housed inside the mouse's body chopped beams of light on the way to light
sensors, thus detecting in their turn the motion of the ball. This variant of the mouse resembled an inverted
trackball and became the predominant form used with personal computers throughout the 1980s and 1990s.
The Xerox PARC group also settled on the modern technique of using both hands to type on a full-size
keyboard and grabbing the mouse when required.
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A mechanical mouse with the top cover removed.

The ball mouse has two freely rotating rollers. These are located 90 degrees apart. One roller detects the
forward- backward motion of the mouse and the other the left-right motion.
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The mouse sends these signals to the computer system via the mouse cable, directly as logic signals in very
old mice such as the Xerox mice, and via a data-formatting IC in modern mice. The driver software in the
system converts the signals into motion of the mouse cursor along X and Y axes on the computer screen.
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Hawley Mark II Mice from the Mouse House

The ball is mostly steel, with a precision spherical rubber surface. The weight of the ball, given an
appropriate working surface under the mouse, provides a reliable grip so the mouse's movement is
transmitted accurately.
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Modern computer mice took form at the Ecole Polytechnique Fédérale de Lausanne (EPFL) under the
inspiration of Professor Jean-Daniel Nicoud and at the hands of engineer and watchmaker André Guignard
This new design incorporated a single hard rubber mouseball and three buttons, and remained a common
design until the mainstream adoption of the scroll-wheel mouse during the 1990s.
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In 1985, René Sommer added a microprocessor to Nicoud's and Guignard's design.[68] Through this
innovation, Sommer is credited with inventing a significant component of the mouse, which made it more
"intelligent".
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Optical and laser mice

Early optical mice relied entirely on one or more light-emitting diodes (LEDs) and an imaging array of
photodiodes to detect movement relative to the underlying surface, eschewing the internal moving parts a
mechanical mouse uses in addition to its optics. A laser mouse is an optical mouse that uses coherent (laser)
light.
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The earliest optical mice detected movement on pre-printed mousepad surfaces, whereas the modern LED
optical mouse works on most opaque diffuse surfaces; it is usually unable to detect movement on specular
surfaces like polished stone. Laser diodes provide good resolution and precision, improving performance
on opaque specular surfaces. Battery powered, wireless optical mice flash the LED intermittently to save
power, and only glow steadily when movement is detected. The user requires only small wrist rotations to
move the cursor, reducing user fatigue.
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The underside of an optical mouse

3D mice

A 3D mouse is a computer input device for viewport interaction with at least three degrees of freedom
(DoF), e.g. in 3D computer graphics software for manipulating virtual objects, navigating in the viewport,
defining camera paths, posing, and desktop motion capture. 3D mice can also be used as spatial controllers
for video game interaction, e.g. SpaceOrb 360. To perform such different tasks the used transfer function
and the device stiffness are essential for efficient interaction.
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Other mice type

- Tactile mice (xalll o) ysll)

- Pucks (¢ pall @il X)

- Ergonomic mice (>34l o) _yall)
- Gaming mice (<Y 3l

Connectivity and communication protocols (Juai¥) ¥ 58 55 92)

To transmit their input, typical cabled mice use a thin electrical cord terminating in a standard connector,
such as RS-232C, PS/2, ADB, or USB. Cordless mice instead transmit data via infrared radiation or radio
(including Bluetooth).
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Early mice

The earliest mass-market mice, such as on the original Macintosh, Amiga, and Atari ST mice used a D-
subminiature 9-pin connector to send the quadrature-encoded X and Y axis signals directly.

Serial interface and protocol

Because the IBM PC did not have a quadrature decoder built in, early PC mice used the RS-232C serial
port to communicate encoded mouse movements, as well as provide power to the mouse's circuits.



Apple Desktop Bus

In 1986 Apple first implemented the Apple Desktop Bus allowing the daisy chaining of up to 16 devices,

including mice and other devices on the same bus with no configuration whatsoever. Featuring only a single
data pin.

PS/2 interface and protocol

With the arrival of the IBM PS/2 personal-computer series in 1987, IBM introduced the eponymous PS/2
port for mice and keyboards, which other manufacturers rapidly adopted.




USB

Almost all wired mice today use USB and the USB human interface device class for communication. A
USB connector soon superseded the PS/2 keyboard and computer mouse connectors shown above.

wireless

Cordless or wireless mice transmit data via radio. Some mice connect to the computer through Bluetooth
or Wi-Fi, while others use a receiver that plugs into the computer, for example through a USB port.

Scrolling (U24il)

Nearly all mice now have an integrated input primarily intended for scrolling on top, usually a single-axis
digital wheel or rocker switch which can also be depressed to act as a third button.
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Speed (4= i)

Mickeys per second is a unit of measurement for the speed and movement direction of a computer mouse,
where direction is often expressed as "horizontal" versus "vertical" mickey count. However, speed can also
refer to the ratio between how many pixels the cursor moves on the screen and how far the mouse moves
on the mouse pad, which may be expressed as pixels per mickey, pixels per inch, or pixels per centimeter.
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Mousepads (s«iall 38 tiva)

The original mouse did not require a mousepad; the mouse had two large wheels which could roll on
virtually any surface. However, most subsequent mechanical mice starting with the steel roller ball mouse
have required a mousepad for optimal performance.
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The mousepad, the most common mouse accessory, appears most commonly in conjunction with
mechanical mice, because to roll smoothly the ball requires more friction than common desk surfaces
usually provide. So-called "hard mousepads" for gamers or optical/laser mice also exist.
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Most optical and laser mice do not require a pad. Whether to use a hard or soft mousepad with an optical
mouse is largely a matter of personal preference. One exception occurs when the desk surface creates
problems for the optical or laser tracking, for example, a transparent or reflective surface, such as glass.
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