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HISTORY

1977

1987

1989

late-1980s

The Uniscope 300 machine had a built-in CRT display. While not a true computer mid-1990s

monitor, it was a precursor to CRT monitor technology.

Touch screen technology was invented by E. A. Johnson in 1965.

The Xerox Alto computer, released on March 1, 1973, incuded the first computer
monitor. The monitor used CRT technology and had a monochrome display.

The first resistive touch screen display was developed by George Samuel Hurst in
1975. However, it was not produced and used until 1982.

The Apple T and Sol-20 computers were the first computers to have a built-in video
output port, allowing for the connection of @ computer monitor or video screen.

LED display technology was developed by James P. Mitchell in 1977, but LED monitors
were not readily available for purchase on the consumer market until about 30 years
later.

The Apple II, released in June 1977, allowed for color display on a CRT monitor.

The first VGA monitor, the IBM 8513, was released by IEM in 1987.

The SVGA standard for computer displays was officially defined by VESA in 1989.

By the late 1980s, color CRT monitors were capable of a 1024 x 768 resolution
display.

One of the first LCD monitors for desktop computers was the Eizo Le6, manufactured
and released by Eizo Nanao Technologies in the mid-1990s.

Apple, IBM, and Viewsonic begin developing color LCD monitors that offer comparable
or better quality and resolution compared to CRT monitors.

The Apple Studio Display was one of the earliest affordable, color LCD monitors for
desktop computers, manufactured by Apple in 1998.

LCD monitors outsell CRT monitors for the first time in 2003. By 2007, LCD monitors
consistently outsell CRT monitors, becoming the most popular type of computer
monitor.

The first interface-free, touch-based computer monitor was introduced at TED by Jeff
Han in 2006.

NEC was one of the first companies to manufacture LED monitors for desktop
computers. Their first LED monitor, the MultiSync EA222WMe, was released in late
2009.

AMD and Intel, along with a handful of computer monitor manufacturers, announced
they were phasing out support for VGA starting in December 2010.

Touch screen LCD monitors start to become cheaper, more affordable for the average
consumer in 2017. Prices for 20 to 22-inch touch screen monitors drop below $500.
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CRT AND LCD DISPLAY
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LED / OLED DISPLAY

A LED-BACKLIT LCD Is A | THAT
USES !  $%&™ " INSTEAD OF TRADITIONAL
%( % (! )C1%! (CCFL) BACKLIGHTING

AN OLED DISPLAY WORKS WITHOUT A BACKLIGHT
BECAUSE IT EMITS VISIBLE LIGHT. THUS, IT CAN DISPLAY
DEEP BLACK LEVELS AND CAN BE THINNER AND LIGHTER
THAN A LIQUID CRYSTAL DISPLAY (LCD).

IN LOW AMBIENT LIGHT CONDITIONS (SUCH AS A DARK
ROOM), AN OLED SCREEN CAN ACHIEVE A HIGHER
CONTRAST RATIO THAN AN LCD, REGARDLESS OF
WHETHER THE LCD USES COLD CATHODE FLUORESCENT
LAMPS OR AN LED BACKLIGHT.
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CHARACTERISTICS OF DISPLAY

STEREOSCOPY: VST REQUIRES SEPARATE IMAGES FOR EACH EYE, OST IS NATURALLY BINOCULAR
FOCuUs: ACCOMMODATION VERGANCE CONFLICT

OCCLUSION: BETWEEN VIRTUAL AND REAL OBJECTS

RESOLUTION: VST IS CONSTRAINED CAMERA RESOLUTION

REFRESH RATE: FLICKER, IMAGE LAG AND GHOSTING

FOV: CAMERA VS DISPLAY IN VST; ANGULAR RESOLUTION = F(FOV, SPATIAL RESOLUTION} IN HMD
VIEWPOINT OFFSET: CALIBRATION FOR VST

BRIGHTNESS & CONTRAST: OQUTDOOR CONTRAST FOR OST

DISTORTION: FISH EYE EFFECT FOR VST, BAYER MASK

ERGONOMICS: WEIGHT AND SIZE, CYBERSICKNESS
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overlays. Most E.g.: Microsoft HoloLens,
sterec-capabie Meta 2 Development Kit,
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Figure 2.7 Categorizalion of see-through displays based on ster

cezpabilities.
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