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Smart Displays: From GRT to AR

We recently used AR glasses and 5G mobile phones
to conduct smart agriculture teaching in the White
Strawberry Garden Greenhouse, and the results were
very impressive. Then the application fields extended
to Bangiao Rodin Smart Farm of Chunghwa Telecom
and Hsinchu Baoshan Farm. They were demonstrated
in the official opening ceremony of the "Smart
Agriculture Promotion Center" of the Changhua
County Agriculture Department.

During the speech, | said, “I am very grateful to
Changhua County for granting us the opportunity to
deploy related technologies through collaborations
of industry, government and education in Changhua.
| can feel that many young farmers in Changhua
County are willing to try new approaches and have the
confidence to get things done well. Therefore, we are
cooperating with Quanta Computer to mass-produce
smart sensors and set up the Al platform, as well as
with Chunghwa Telecom to introduce the technology
of the Internet of Things and AR glasses. We hope this
integration, the best nation-wide, can build up a world-
class smart agriculture model in Changhua County.

AR/VR glasses are smart displays. The traditional main
output device of a computer or mobile phone is the
display screen, which has evolved from the early CRT
(Cathode Ray Tube) to LCD (Liquid Crystal Display),
LED (Light-Emitting Diode), Gas Plasma Display (Gas
Plasma Display), and recent other image projection
technology. Along with the development of the 5G
network and Industry 4.0, smart wearable technology
will become the next Killer application of consumer
electronics. Based on smart wearable technology,
smart glasses would become the most potential
display screen.

In 1897, German Physicist Karl Ferdinand Braun
invented the earliest version of CRT technology. The
CRT is also known as the Braun tube, which was
initially applied to an oscilloscope. It is still called
Braunsche Rohre in German and Buraun-kan in
Japanese. CRT technology was in use for more than
100 years before it was supplanted by flat-panel

display technologies.

Aside from inventing CRT technology, Braun also
researched the Crystal Diode Rectifier and created
the so-called cat's whisker diode in 1898. In wireless
communications development, Guglielmo Marconi
leveraged quite a few Braun's achievements so later
they jointly received the Nobel Prize in Physics in
1909.

In 1907, Russian scientist Boris Lvovich Rosing used
CRT to receive and display video signals in the creation
of a television system. Rosing continued enhancing his
television until 1931, when he was exiled as a counter-
revolutionary to Kotlas and prohibited from conducting
research. He died of a cerebral hemorrhage in exile in
1933.

Rosing's invention is actually an extension of the
mechanical system of rotating lenses and mirrors
designed by German scientist Paul Julius Gottlieb
Nipkow. Rosing adopted a mechanical camera to
capture images and a CRT to receive signals. In
the early 1970s, CRTs began to be used to design
computer screens for displaying text. In 1981, IBM
introduced a 4-color Color Graphics Adapter (CGA)
and increased its color depth to support 16 colors in
1984. By 1990, full-color high-resolution screens were
introduced to the public.

Display technology was quite advanced as early as
1968. Ivan Edward Sutherland, the head of the US
ARPA Information Processing Technology Office,
created the "Sword of Damocles" a head-mounted
display with two-dimensional tracking capabilities,
which is widely considered to be the first virtual
reality headset in the world. Nowadays iPhones and
other smart phones have advanced flat-panel touch
screens; even 3D display screens are available.
Moreover, wearable augmented reality (AR) glasses are
on the market and the best AR glasses are products
from Taiwan. We use them to demonstrate 5G smart
agriculture, and they truly are the light of Taiwan.




