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One of the most notable trends is the rise of Internet of Things (loT) integration. Modern
garage doors are increasingly equipped with sensors, Wi-Fi modules, and mobile app
connectivity. These features allow users to control their garage doors remotely via
smartphones or voice commands through virtual assistants like Amazon Alexa or Google
Assistant. This level of convenience is not just about opening and closing the door; it
extends to scheduling automatic openings based on routines, such as when you leave for
work or return home.
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Security is another critical area where connected garage door technology is advancing.
Traditional mechanical locks are being replaced by smart locks that can be controlled
remotely. These locks often come with biometric authentication options, including fingerprint
scanners and facial recognition systems. Additionally, some advanced models integrate with
home security systems to provide real-time alerts if unauthorized access is detected.

Energy efficiency is also a growing concern in modern households, and connected garage
doors are stepping up to meet this challenge. Smart garage doors can now be programmed
to open only when necessary, reducing unnecessary energy consumption. For instance,
they can sense when a car has left or arrived and adjust accordingly without manual
intervention.
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Moreover, the integration of artificial intelligence (Al) in garage door technology promises
even more sophisticated functionalities. Al-powered systems can learn user habits over
time, predicting when a door should open or close based on historical data. This predictive
capability not only enhances convenience but also contributes to energy savings by
minimizing unnecessary movements.
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Another exciting development is the use of machine learning algorithms that can detect
anomalies in usage patterns. For example, if theres an unusual number of attempts at
opening the garage door at odd hours, these systems can alert homeowners immediately
via notifications or even trigger additional security measures like locking down other entry
points.

In terms of hardware advancements, were seeing more durable and aesthetically pleasing
designs that blend seamlessly with existing home decor while providing robust performance
under various weather conditions. Manufacturers are investing heavily in research and
development to create products that are not just functional but also visually appealing.

The environmental impact of connected technologies cannot be overlooked either; many
manufacturers are focusing on creating eco-friendly solutions that reduce carbon footprints
through efficient power management techniques within their devices themselves-another
win-win scenario for both consumers seeking sustainability goals alongside technological
upgrades!

As these technologies mature further into mainstream adoption phases across residential
markets worldwide-we anticipate seeing widespread adoption rates increase exponentially
due largely because consumer demand drives innovation cycles forward rapidly within tech
industries globally today!

In conclusion: The future trends in connected garage door technology represent a
convergence between convenience security efficiency & sustainability-a holistic approach
towards enhancing everyday living experiences significantly improved through innovative
smart solutions tailored specifically around individual needs preferences! As these
technologies continue evolving alongside broader loT ecosystems-they promise
transformative changes across multiple sectors impacting how we live work play-ultimately
enriching our daily lives profoundly!

Data Privacy Practices for Smart Garage Devices

About Torsion spring

A torsion spring is a springtime that functions by twisting its end along its axis; that is, an
adaptable elastic object that shops power when it is twisted. When it is twisted, it puts in a torque
in the opposite direction, symmetrical to the amount (angle) it is twisted. There are numerous
types: A torsion bar is a straight bar of metal or rubber that undergoes twisting (shear anxiety)


/var/www/vhosts/app.yacss.site/httpdocs/user/-data-privacy-practices-for-smart-garage-devices.html

about its axis by torque used at its ends. A more fragile form made use of in delicate instruments,
called a torsion fiber consists of a fiber of silk, glass, or quartz under tension, that is turned
regarding its axis. A helical torsion springtime, is a steel pole or cord in the form of a helix (coil)
that is subjected to turning concerning the axis of the coil by sideways forces (bending minutes)
put on its ends, turning the coll tighter. Clocks utilize a spiral injury torsion springtime (a form of
helical torsion spring where the coils are around each various other rather than piled up)
occasionally called a "clock springtime" or informally called a mainspring. Those types of torsion
springtimes are likewise made use of for attic room stairways, clutches, typewriters and various
other gadgets that need near continuous torque for large angles and even several changes.

About Keypad

A telephone keypad using the ITU E.161 standard.

Numeric keypad, integrated with a computer keyboard



A calculator

1984 flier for projected capacitance keypad

A keypad is a block or pad of buttons set with an arrangement of digits, symbols, or alphabetical
letters. Pads mostly containing numbers and used with computers are numeric keypads.
Keypads are found on devices which require mainly numeric input such as calculators, television
remotes, push-button telephones, vending machines, ATMs, point of sale terminals, combination
locks, safes, and digital door locks. Many devices follow the E.161 standard for their
arrangement.

Uses and functions

[edit]



A computer keyboard usually has a small numeric keypad on the side, in addition to the other
number keys on the top, but with a calculator-style arrangement of buttons that allow more
efficient entry of numerical data. This number pad (commonly abbreviated to numpad) is usually
positioned on the right side of the keyboard because most people are right-handed.

Many laptop computers have special function keys that turn part of the alphabetical keyboard
into a numerical keypad as there is insufficient space to allow a separate keypad to be built into
the laptop's chassis. Separate external plug-in keypads can be purchased.

Keypads for the entry of PINs and for product selection appear on many devices including ATMs,
vending machines, point of sale payment devices, time clocks, combination locks and digital door
locks.

Keypad technologies
[edit]

Apart from mechanical keypads, [1][2][3] there are a wide range of technologies that can be used
as keypads, each with dlstlnctlve advanta ges and dlsadvantages These include ReS|st|ve[ ]
Capacitive, [ ] Inductive [ ] Piezoelectric,['] and Optical. [ ]

Key layout

[edit]
Further information: Telephone keypad § Layout

The first key-activated mechanical calculators and many cash registers used "parallel" keys with
one column of 0 to 9 for each position the machlne could use. A smaller, 10-key input first started
on the Standard Adding Machine in 1901. [ ] The calculator had the digit keys arranged in one
row, with zero on the left, and 9 on the r|ght The modern four-row arrangement debuted with the
Sundstrand Adding Machine in 1911. [ ]

There is no standard for the layout of the four arithmetic operations, the decimal point, equal sign
or other more advanced mathematical functions on the keypad of a calculator.

The invention of the push-button telephone keypad i |s attrlbuted to John E. Karlin, an industrial
psychologist at Bell Labs in Murray Hill, New Jersey[ ][ ] On a telephone keypad, the
numbers 1 through 9 are arranged from left to right, top to bottom with O in a row below 789 and
in the center. Telephone keypads also have the special buttons labelled * (star) and #
(octothorpe, number sign, "pound”, "hex" or "hash") on either side of the zero key. The keys on a
telephone may also bear letters which have had several auxiliary uses, such as remembering
area codes or whole telephone numbers.

The layout of calculators and telephone number pads diverged because they developed at
around the same time. The phone layout was determined to be fastest by Bell Labs testing for
that application, and at the time it controlled all the publicly connected telephones in the United



States.

Origin of the order difference
[edit]

Although calculator keypads pre-date telephone keypads by nearly thirty years, the top-to-bottom
order for telephones was the result of research studies conducted by a Bell Labs Human Factors
group led by John Karlin. They tested a variety of layouts including a Facit I|ke the two-row
arrangement, buttons in a circle, buttons in an arc, and rows of three buttons[ ] The definitive
study was published in 1960: "Human Factor En%lneerlng Studies of the Design and Use of
Pushbutton Telephone Sets" by R. L. Deininger. [ ] This study concluded that the adopted
layout was best, and that the calculator layout was about 3% slower than the adopted telephone
keypad.

Despite the conclusions obtained in the study, there are several popular theories and folk
histories explaining the inverse order of telephone and calculator keypads.

o One popular theory suggests that the reason is similar to that given for the QWERTY
layout, the unfamiliar ordenng slowed users to accommodate the slow switches of the late
1950s and early 1960s. [ ]

o Another explanation proposed is that at the time of the introduction of the telephone
keypad, telephone numbers in the United States were commonly given out using
alphabetical characters for the first two digits. Thus 555-1234 would be given out as KL5-
1234. These alpha sequences were mapped to words. "27" was given out as "CRestview",
"28" as "ATwood", etc. By placing the "1" key in the upper left, the alphabet was arranged in
the normal left-to-right descending order for English characters. Additionally, on a rotary
telephone, the "1" hole was at the top, albeit at the top right.

Keypad track design
[edit]
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Figure 1. Keypad wiring methods: separate connections (left), x/y multiplexing
(center), Charlieplexing (right).

Separate connections

[edit]



A mechanically-switched 16-key keypad can be connected to a host through 16 separate
connecting leads, plus a ground lead (Figure 1, left). Pressing a key will short to ground, which is
detected by the host. This design allows any number or combination of keys can be pressed
simultaneously. Parallel-in serial-out shift registers may be used to save I/O pins.

XY multiplexing

[edit]
See also: Keyboard matrix circuit

These 16 + 1 leads can be reduced to just 8 by using x/y multiplexing (Figure 1, center). A 16-
key keypad uses a 4 x 4 array of 4 /O lines as outputs and 4 as inputs. A circuit is completed
between an output and an input when a key is pressed. Each individual keypress creates a
unique signal for the host. If required, and if the processor allows, two keys can be pressed at
the same time without ambiguity. Adding diodes in series with each key prevents key ghosting,
allowing multiple simultaneous presses.

Charlieplexing

[edit]
Main article: Charlieplexing

8 leads can detect many more keys if tri-state multiplexing (Figure 1, right) is used instead, which
enables (n-1) x (n/2) keys to be detected with just n I/O lines. 8 1/0O can detect 28 individual keys
without ambiguity. Issues can occur with some combinations if two keys are pressed
simultaneously. If diodes are used, then the number of unique keys detectable is doubled.[16]

See also
[edit]

o Arrow keys
Charlieplexing

Digital door lock
Keyboard (computing)
Keyboard matrix circuit
Keyboard technology
Key rollover

Mobile phone

Numeric keypad
Push-button telephone
Rotary dial

Silicone rubber keypad
o Telephone keypad

0O 0O 0O 0 0O 0O 0 o0 O O O



References
[edit]

A "Mechanical keypad". Retrieved 2023-12-17.

A "Mechanical keypads". Retrieved 2023-12-17.

A "Mechanical push-button keypad". Retrieved 2023-12-17.

A "Resistive membrane keypad" (PDF). Retrieved 2023-12-19.

A "Capacitive keypads". Retrieved 2023-12-17.

A "Inductive keypads" (PDF). Retrieved 2023-12-17.

A "Piezo keypads". Retrieved 2023-12-17.

A "Optical keypads". Retrieved 2023-12-17.

A "William and Hubert Hopkins machines". Retrieved 2017-07-18.

"Sundstrand Adding Machine - Underwood Sundstrand”. Retrieved 2017-07-18.

"N a b Fox, Margalit (2013-02-08). "John E. Karlin, Who Led the Way to All-Digit Dialing,

Dies at 94". The New York Times. Retrieved 2013-02-09.

A "Monmouth man, inventor of touch-tone keypad, dies at 94". The Star-Ledger. 2013-02-

09. Archived from the original on 2013-02-13. Retrieved 2013-02-09.

. A Deininger, R. L. (July 1960). "Human Factor Engineering Studies of the Design and Use
of Pushbutton Telephone Sets" (PDF). The Bell System Technical Journal. 39: 995.
doi:10.1002/j.1538-7305.1960.tb04447.x. Archived from the original (PDF) on 2014-01-24.
Retrieved 2014-02-07.

14. N Feldman, Dave (1987). Why Do Clocks Run Clockwise. New York, USA: Harper & Row.

15. ~ "Why is the keypad arrangement different for a telephone and a calculator?". How Stuff

Works. 2001-05-22. Retrieved 2014-02-07.

16. ™ "Touch sensor". Retrieved 2023-08-04.

>

=
POOLONOORWDNE

= =
N

=
w

External links

[edit]

ﬁg?t found or type unknown

Look up keypad in Wiktionary, the free dictionary.

o Interfacing Matrix Keypad to 8051 Controller
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https://www.google.com/maps/place//@41.437409665766,-87.25472241338,25.2z/data=!4m6!3m5!1sTraceback (most recent call last):!8m2!3d41.4237151!4d-87.34086459999999!16s/
https://www.google.com/maps/place//@41.459100817546,-87.29195572825,25.2z/data=!4m6!3m5!1sTraceback (most recent call last):!8m2!3d41.4237151!4d-87.34086459999999!16s/
https://www.google.com/maps/place//@41.459100817546,-87.29195572825,25.2z/data=!4m6!3m5!1sTraceback (most recent call last):!8m2!3d41.4237151!4d-87.34086459999999!16s/
https://www.google.com/maps/place//@41.459100817546,-87.29195572825,25.2z/data=!4m6!3m5!1sTraceback (most recent call last):!8m2!3d41.4237151!4d-87.34086459999999!16s/
https://www.google.com/maps/place//@41.473696901295,-87.363835134116,25.2z/data=!4m6!3m5!1sTraceback (most recent call last):!8m2!3d41.4237151!4d-87.34086459999999!16s/
https://www.google.com/maps/place//@41.473696901295,-87.363835134116,25.2z/data=!4m6!3m5!1sTraceback (most recent call last):!8m2!3d41.4237151!4d-87.34086459999999!16s/
https://www.google.com/maps/place//@41.473696901295,-87.363835134116,25.2z/data=!4m6!3m5!1sTraceback (most recent call last):!8m2!3d41.4237151!4d-87.34086459999999!16s/
https://www.google.com/maps/place//@41.405635235011,-87.270940544796,25.2z/data=!4m6!3m5!1sTraceback (most recent call last):!8m2!3d41.4237151!4d-87.34086459999999!16s/
https://www.google.com/maps/place//@41.405635235011,-87.270940544796,25.2z/data=!4m6!3m5!1sTraceback (most recent call last):!8m2!3d41.4237151!4d-87.34086459999999!16s/
https://www.google.com/maps/place//@41.405635235011,-87.270940544796,25.2z/data=!4m6!3m5!1sTraceback (most recent call last):!8m2!3d41.4237151!4d-87.34086459999999!16s/
https://www.google.com/maps/place//@41.387751771893,-87.354609418204,25.2z/data=!4m6!3m5!1sTraceback (most recent call last):!8m2!3d41.4237151!4d-87.34086459999999!16s/
https://www.google.com/maps/place//@41.387751771893,-87.354609418204,25.2z/data=!4m6!3m5!1sTraceback (most recent call last):!8m2!3d41.4237151!4d-87.34086459999999!16s/
https://www.google.com/maps/place//@41.387751771893,-87.354609418204,25.2z/data=!4m6!3m5!1sTraceback (most recent call last):!8m2!3d41.4237151!4d-87.34086459999999!16s/
https://www.google.com/maps/dir/?api=1&origin=41.443715298213,-87.387098719646&destination=,+1305+Erie+Ct,+Crown+Point,+IN+46307,+USA&destination_place_id=ChIJ_TgoMDPuEYgR2ycmZfObnv0&travelmode=driving&query=overhead+door+replacement+Lake+Station
https://www.google.com/maps/dir/?api=1&origin=41.443715298213,-87.387098719646&destination=,+1305+Erie+Ct,+Crown+Point,+IN+46307,+USA&destination_place_id=ChIJ_TgoMDPuEYgR2ycmZfObnv0&travelmode=driving&query=overhead+door+replacement+Lake+Station
https://www.google.com/maps/dir/?api=1&origin=41.399738824157,-87.424028378515&destination=,+1305+Erie+Ct,+Crown+Point,+IN+46307,+USA&destination_place_id=ChIJ_TgoMDPuEYgR2ycmZfObnv0&travelmode=driving&query=garage+door+service+Portage
https://www.google.com/maps/dir/?api=1&origin=41.399738824157,-87.424028378515&destination=,+1305+Erie+Ct,+Crown+Point,+IN+46307,+USA&destination_place_id=ChIJ_TgoMDPuEYgR2ycmZfObnv0&travelmode=driving&query=garage+door+service+Portage

https:/lwww.google.com/maps/dir/?api=1&origin=41.46975385927,-
87.406779895863&destination=%2C+1305+Erie+Ct%2C+Crown+Point%2C+IN+46307%2C+U.

https://www.google.com/maps/dir/?api=1&0rigin=41.398122114322,-
87.410758932333&destination=%2C+1305+Erie+Ct%2C+Crown+Point%2C+IN+46307%2C+U.

https://www.google.com/maps/dir/?api=1&origin=41.414268362669,-
87.26959232664&destination=%2C+1305+Erie+Ct%2C+Crown+Point%2C+IN+46307%2C+US

https://lwww.google.com/maps/dir/?api=1&0rigin=41.473984821153,-
87.28455168632&destination=%2C+1305+Erie+Ct%2C+Crown+Point%2C+IN+46307%2C+US

https://lwww.google.com/maps/dir/?api=1&o0rigin=41.40109708023,-
87.25342094249&destination=%2C+1305+Erie+Ct%2C+Crown+P0int%2C+IN+46307%2C+US

https://lwww.google.com/maps/dir/?api=1&0rigin=41.419993757205,-
87.247140589462&destination=%2C+1305+Erie+Ct%2C+Crown+Point%2C+IN+46307%2C+U:

https://lwww.google.com/maps/dir/?api=1&0rigin=41.379040159809,-
87.310530892481&destination=%2C+1305+Erie+Ct%2C+Crown+Point%2C+IN+46307%2C+U.:

https://lwww.google.com/maps/dir/?api=1&o0rigin=41.434455207201,-
87.374629154765&destination=%2C+1305+Erie+Ct%2C+Crown+Point%2C+IN+46307%2C+U.

Frequently Asked Questions

What are the most significant advancements expected in connected garage door technology in the next 5 years?

The most significant advancements include enhanced integration with smart home systems,
improved security features such as facial recognition and Al-based intrusion detection, and
increased energy efficiency through automated scheduling and predictive maintenance.


https://www.google.com/maps/dir/?api=1&origin=41.46975385927,-87.406779895863&destination=,+1305+Erie+Ct,+Crown+Point,+IN+46307,+USA&destination_place_id=ChIJ_TgoMDPuEYgR2ycmZfObnv0&travelmode=driving&query=garage+door+experts+Hammond
https://www.google.com/maps/dir/?api=1&origin=41.46975385927,-87.406779895863&destination=,+1305+Erie+Ct,+Crown+Point,+IN+46307,+USA&destination_place_id=ChIJ_TgoMDPuEYgR2ycmZfObnv0&travelmode=driving&query=garage+door+experts+Hammond
https://www.google.com/maps/dir/?api=1&origin=41.398122114322,-87.410758932333&destination=,+1305+Erie+Ct,+Crown+Point,+IN+46307,+USA&destination_place_id=ChIJ_TgoMDPuEYgR2ycmZfObnv0&travelmode=driving&query=garage+door+replacement+Hobart
https://www.google.com/maps/dir/?api=1&origin=41.398122114322,-87.410758932333&destination=,+1305+Erie+Ct,+Crown+Point,+IN+46307,+USA&destination_place_id=ChIJ_TgoMDPuEYgR2ycmZfObnv0&travelmode=driving&query=garage+door+replacement+Hobart
https://www.google.com/maps/dir/?api=1&origin=41.414268362669,-87.26959232664&destination=,+1305+Erie+Ct,+Crown+Point,+IN+46307,+USA&destination_place_id=ChIJ_TgoMDPuEYgR2ycmZfObnv0&travelmode=driving&query=Garage+Door+Repair
https://www.google.com/maps/dir/?api=1&origin=41.414268362669,-87.26959232664&destination=,+1305+Erie+Ct,+Crown+Point,+IN+46307,+USA&destination_place_id=ChIJ_TgoMDPuEYgR2ycmZfObnv0&travelmode=driving&query=Garage+Door+Repair
https://www.google.com/maps/dir/?api=1&origin=41.473984821153,-87.28455168632&destination=,+1305+Erie+Ct,+Crown+Point,+IN+46307,+USA&destination_place_id=ChIJ_TgoMDPuEYgR2ycmZfObnv0&travelmode=driving&query=garage+door+service+Hobart
https://www.google.com/maps/dir/?api=1&origin=41.473984821153,-87.28455168632&destination=,+1305+Erie+Ct,+Crown+Point,+IN+46307,+USA&destination_place_id=ChIJ_TgoMDPuEYgR2ycmZfObnv0&travelmode=driving&query=garage+door+service+Hobart
https://www.google.com/maps/dir/?api=1&origin=41.40109708023,-87.25342094249&destination=,+1305+Erie+Ct,+Crown+Point,+IN+46307,+USA&destination_place_id=ChIJ_TgoMDPuEYgR2ycmZfObnv0&travelmode=driving&query=overhead+door+service+Lake+Station
https://www.google.com/maps/dir/?api=1&origin=41.40109708023,-87.25342094249&destination=,+1305+Erie+Ct,+Crown+Point,+IN+46307,+USA&destination_place_id=ChIJ_TgoMDPuEYgR2ycmZfObnv0&travelmode=driving&query=overhead+door+service+Lake+Station
https://www.google.com/maps/dir/?api=1&origin=41.419993757205,-87.247140589462&destination=,+1305+Erie+Ct,+Crown+Point,+IN+46307,+USA&destination_place_id=ChIJ_TgoMDPuEYgR2ycmZfObnv0&travelmode=driving&query=residential+garage+door+Lowell
https://www.google.com/maps/dir/?api=1&origin=41.419993757205,-87.247140589462&destination=,+1305+Erie+Ct,+Crown+Point,+IN+46307,+USA&destination_place_id=ChIJ_TgoMDPuEYgR2ycmZfObnv0&travelmode=driving&query=residential+garage+door+Lowell
https://www.google.com/maps/dir/?api=1&origin=41.379040159809,-87.310530892481&destination=,+1305+Erie+Ct,+Crown+Point,+IN+46307,+USA&destination_place_id=ChIJ_TgoMDPuEYgR2ycmZfObnv0&travelmode=driving&query=residential+garage+door+service+Merrillville
https://www.google.com/maps/dir/?api=1&origin=41.379040159809,-87.310530892481&destination=,+1305+Erie+Ct,+Crown+Point,+IN+46307,+USA&destination_place_id=ChIJ_TgoMDPuEYgR2ycmZfObnv0&travelmode=driving&query=residential+garage+door+service+Merrillville
https://www.google.com/maps/dir/?api=1&origin=41.434455207201,-87.374629154765&destination=,+1305+Erie+Ct,+Crown+Point,+IN+46307,+USA&destination_place_id=ChIJ_TgoMDPuEYgR2ycmZfObnv0&travelmode=driving&query=commercial+overhead+door+install+St.+John
https://www.google.com/maps/dir/?api=1&origin=41.434455207201,-87.374629154765&destination=,+1305+Erie+Ct,+Crown+Point,+IN+46307,+USA&destination_place_id=ChIJ_TgoMDPuEYgR2ycmZfObnv0&travelmode=driving&query=commercial+overhead+door+install+St.+John

How will these technological improvements impact the cost of garage door repair services?

Technological improvements may lead to both increased and decreased costs. On one hand,
advanced features could necessitate more complex repairs or replacements, potentially
increasing costs. On the other hand, remote diagnostics and predictive maintenance could
reduce long-term repair expenses by identifying issues before they become major problems.

What new safety features can be expected in future connected garage door systems?

Future connected garage door systems can expect new safety features such as automatic
obstacle detection to prevent accidents, real-time monitoring for early warning of
malfunctions, and integration with emergency alert systems to notify homeowners or
authorities in case of a malfunction or unauthorized access.
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