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What’s Traffic Control?

* Traffic signal design presents the transportation engineer with many
unique challenges, including traffic volumes, vehicle types,
pedestrians and bicycles, construction and right-of-way costs, and r_zr
environmental considerations. :

* Traffic control devices shall be defined as all signs, signals,
markings, and other devices used to regulate, warn, or guide traffic,
placed on, over, or adjacent to a street, highway, pedestrian facility,
or bikeway by authority of a public agency having jurisdiction.
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Objectives of the Course

To prepare students with fundamental knowledge and problem-
solving skills applicable to signal control system design and
improvements, which are generally a requirement for a traffic
engineer position by most of traffic engineering employers.

To provide a basic understanding of traffic signal design and the
overall design process.

It includes practical procedures and experiences in the design and/or
improvement of signal control systems at intersections using
associated hardware and software (HCS and VISSIM).

To understand emerging technology impact on signal system.
Further more:

* To instruct students how to develop a “quality” plan, which contains traffic signal
related components.

* Successful completion of this course provides a well preparation to obtain the State’s
(e.g. ODOT)’s required knowledge for “Basic Traffic Signal Design” and “Traffic
Signal System Design” pre-qualifications.
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Signal Elements
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Model 170E Controller . Controller

—  Pre-timed controller: signal dial, triple dial
(electromechanical device)

— Volume-density
controller

— Microprocessor
based controller

— Dynamic controller

Signal Elements

« Detectors — used mostly in connection with traffic responsive signals
— Pressure type: sense pressure or using pressure to complete a circuit
— Inductive loop: measure inductance of a loop
— Magnetic: measure voltage change due to disturbance of the magnetic fields
— Magnetometer: measure the change of earth’s magnetic change
— Radar (microwave)
— Ultra-sonic
— Photo-electric
— Infrared

« Master controller of an interconnec
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Important Historical Events in Transportation

Several Important Historical Events:
The first automobile was produced in 1885 by Daimler
Mass production of cars started in the US before 1910

The Bureau of Highway Traftic was established in Harvard
University in 1926 for post-graduate education in tratfic
engineering
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Who Invented Traffic Lights and Where Were the First Ones Situated?

Although the purpose of a traffic
signal is to regulate the flow of
automobiles, traffic signals came
into existence long before
automobiles were invented.

* THE FIRST traffic signal was invented by J. P. Knight, a railway signaling
engineer, who had adapted this idea from his design of railway signaling
systems, and constructed by the railway signal engineers of Saxby & Farmer.

* On December 9, 1868, the first, non-electric, gas-lit traffic lights were installed
outside the Houses of Parliament in London to control the traffic in Bridge Street,
Great George Street and Parliament Street.

» It was looked like any railway signal of the time, with waving semaphore arms and
red-green lamps, operated by gas, for night use.
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Who Invented Traffic Lights and Where Were the First Ones Situated?

* Unfortunately, the 1% traffic signal exploded on Jan. 2, 1869, killing the
policeman who was operating it.

* During 1900-1920, semaphore traffic signals, like the one in London,
were in use all over the US. One good example: Toledo, Ohio in 1908,
designed based on the use of railroad signals.

— The words "Stop" and "Go" were in white on a green background and
the lights had red and green lenses illuminated by kerosene lamps for
night travelers and the arms were 8 feet (2.4 m) above ground.

— Controlled by a traffic officer who would blow a whistle before
changing the commands on this signal to help alert travelers of the
change.

— The example in Ohio was the first time America tried to use a more
visible form of traffic control that evolved the use of semaphore.
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Modern Traffic Light

* Modern traffic lights are an American invention. Red-green systems were
installed in Cleveland, Ohio in 1914.

— An electric traffic light was developed in 1912 by Lester Wire, a policeman in Salt
Lake City, Utah, who also used red-green lights.

— Two-color signals. On August 5, 1914, the American Traffic Signal
Company installed an electronic traffic signal system in Cleveland, Ohio. It had two
colors (red and green), and a buzzer, based on the design of James Hoge, to provide
a warning for color changes.

— Three-color signals. A tower with 3-color signals was installed in New York in
1918. The first 3-color lights in Britain were in London in 1925. They were
operated manually by policemen using switches.

— The first four-way, three-color traffic light (mounted on a tower) was created by
police officer William Potts in Detroit, Michigan in 1920. The traffic tower soon
used twelve floodlights (broad-beamed, high-intensity artificial lights) to control
traffic and the reason for a tower in the first time was at the intersection was one of
the busiest intersection that time in world, with over 20,000 vehicles daily.
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Modern Traffic Light

— First interconnected traffic signal system. The first one installed in Salt Lake

City in 1917, with six connected intersections controlled simultaneously from a
manual switch. Automatic control of such a system was introduced March 1922 in
Houston, Texas.

Controlled by automatic timers. The first company to add timers in traffic lights
was Crouse Hinds in 1922, in Houston. The city of New York was able to reassign
all but 500 of its 6,000 officers working on the traffic squad.

Los Angeles installed its first automated traffic signals in
October 1920 at five locations on Broadway. By 1923 the
city had installed 31 Acme traffic control devices. The Acme
semaphore traffic lights were often used in Warner

Bros. Looney Tunes and Merrie Melodies cartoons for
comedic effect due to their loud bell.
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Modern Traffic Light

The first traffic lights in Britain. Deployed in Piccadilly Circus in 1926 and
Wolverhampton was the first British town to introduce automated traffic lights in
1927.

The first vehicle-actuated signals. In Britain, on the junction between Gracechurch
Street and Cornhill on the City, in 1932. But destroyed by a gas explosion.

The oldest working traffic light in the US. In Ashville, Ohio, it was used at an
intersection of public roads from 1932 to 1982 when it was moved to a local museum
(Traffic Signal Trivia website).

Oldest traffic signals in Australia. Melbourne was the first city in Australia to
install traffic lights in 1928. Hoods were placed over the light and each lens was
sand-blasted to increase daytime visibility. Both the tower and semaphores were
phased out by 1930.

The first traffic light in South India. At Egmore Junction, Chennai in 1953. The
city of Bangalore installed its first traffic light at Corporation Circle in 1963.
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Who Invented Traffic Lights and Where Were the First Ones Situated?

— Application of computers in traffic signal system. The control of traffic
lights made a big turn with the rise of computers in America in the 1950s,
which made computerized detection and the changing of lights quicker.

— One of the best historical examples of computerized control of lights was
in Denver in 1952. One computer took control of 120 lights with six pressure-
sensitive detectors measuring inbound and outbound traffic, at the central
business district, where the most traffic was between the downtown area and
the north and northeastern parts of the city.

— Canada was the first to use more advanced computers that were better at
vehicle detection. In 1967, the city of Toronto had computers maintained
control over 159 signals through telephone lines. The rise of computers is the
model of traffic control which is now used in the 21st century.
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Modern Traffic Light

An inventor named Charles Adler Jr. had the idea of inventing a
signal that could detect vehicles’ honking and change signals
accordingly. A microphone was mounted on the pole of the
signal, and once the vehicle reached the signal, all it needed to
do was honk and the light would change. However, this
obviously led to the problem of unnecessary honking of
vehicles, which created a harrowing experience to those
walking by and those living near the signal. Thus, the honk-
sensitive lights had to be abolished.

The automated traffic signals were a big success; they operated by
changing their lights at fixed intervals of time. This sometimes caused
unnecessary waiting for vehicles, as the light would be red, even when
there were no vehicles passing from the opposite side. People eventually
began trying to invent a better traffic signal system that could allow for an
even smoother flow of traffic.
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Modern Traffic Light

* In the 1960’s, traffic lights started to become computerized. Over time as computers
improved, and the traffic lights subsequently improved. They could now monitor
traffic and change lights accordingly. Based on the software, the traffic of a city could
now be predicted and accordingly controlled.

* At present, traffic all over the world can be monitored, which gives an idea about the
traffic at a certain time, which city has the most traffic, and what the peak hours of
traffic are, so the lights can be controlled accordingly. The computer also monitors the
weather and their operation can be changed depending on the weather. The lights can
also be adjusted in the case of emergencies, so computers have vastly improved the
handling of traffic and increased total road safety.

Optical Detector

Who Invented Traffic Lights and Where Were the First Ones Situated?

Countdown timers on traffic lights were introduced in the 1990s. Timers are
useful for pedestrians, to plan whether there is enough time to cross the
intersection before the end of the walk phase, and for drivers, to know the
amount of time before the light turns green.

In the US, timers for vehicle traffic are prohibited, but pedestrian timers are
now required on new or upgraded signals on wider roadways. (MUTCD 4D.06)
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Who Invented Traffic Lights and Where Were the First Ones Situated?

e In the future, we will have connected vehicles that would be able to communicate
with traffic signals and other vehicles. As the cars would be able to communicate
with traffic signals, this would allow them to know whether they can make it in
time to the next signal before it turns red; the signal can also urge you to speed up
in order to make the signal on time.

* Eventually, a time
will come when
signals will ask the
cars where they are
going and change
traffic plans
accordingly.

Roadside
Equipment

Traffic Signal
Systemata
TMC or
Adaptive Traffic
Signal System in (G

the Field

Source: USDOT, 2014

Send Eco-Timing

Develop Plans/Information to
Eco-Timing Plans Traffic Signal Controller
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