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Abstract: In the United Kingdom, there is a Royal Commission on Automobiles. When speed traps were first
recorded in 1907, it raised concerns that they were being utilized to make money in rural areas rather than to
safeguard lives in cities. It was noted in parliamentary debates at the time that "They were "manifestly absurd as a
means of extracting money from the passing visitor in a look reminds one of the highwaymen of the Middle Ages"
and that they were "manifestly absurd as a means of extracting money from the passing visitor in a look reminds
one of the highwaymen of the Middle Ages" as well as that they were "manifestly absurd as a means of extracting
money from the passing traveller in a look reminds one of the By 1895, some early lightweight steam-powered
auto drivers assumed they would be legally categorized as a horseless "carriage," thus avoiding the need for a
preceding pedestrian. A pioneer in the realm of transportation, John Henry Knight, filed a test case and also was
subsequently convicted of running a locomotives without a license. The "Gasometer" was created by Gasometer
BV, which was formed in 1958 by rally racer Maurice Gasconades "a new device for measuring speed."
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1. INTRODUCTION

In spite of further developing street security execution, the quantity of people killed or injured on our streets keeps
on being inadmissible. To supplement the amended loss decrease focuses on, the streets wellbeing methodology
was distributed or presented. The street security plan envelops a wide range of development in view of designing,
schooling, and authorization, and comprehends that car accidents and fatalities are brought about by an assortment
of factors. The key variable is the vehicle's speed as displayed in Figure 1. To dial back, we utilize traffic signals
and other traffic the board gadgets. Speed cameras are one of them. Speed cameras are often introduced on
metropolitan and country streets to recognize violators of the posted speed limit [ 1]. The primary motivation behind
speed cameras is to recognize and punish vehicles who pass by them while surpassing the posted speed limit. From
the get go look, it was fair that not surpassing as far as possible would be something worth being thankful for in
light of the fact that it would further develop street security, limit mishaps, and safeguard other street clients and
people on foot.
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Figure 1: Shows the Speed Camera which detect the speed of moving vehicles.

As a result, speed restrictions are an excellent idea. To enforce these speed limits, laws prohibiting speeding have
been implemented, and what's more signs have been worked to show the greatest admissible velocities. Since the
police can't be wherever to implement as far as possible, implementation cameras are utilized. Anybody with a
smidgeon of sound judgment will intentionally pass through a speed camera to be fined and punished.
Subsequently, basically everybody dials back in anticipation of the speed camera. People groups have at long last
tracked down an answer for the issue of speeding. Presently, assuming we believe that speed cameras are the best
way to get vehicles to dial back, and that they work well, people should expect to see a large number of them
everywhere, and that they would be extremely visible and unmistakable on that day. Speed cameras are generally
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disguised behind trees, road signs, and the ruler markings painted on the roadway or the flash of the camera that it
goes off are often the first clue that one is going by a speed camera point [2]. Speed cameras were first installed in
west London in 1992, and after demonstrating their effectiveness in decreasing speed-related crashes and injuries,
they were quickly adopted in other parts of the UK. The term "speed cameras" refers to safety cameras used by
local police departments to enforce speed restrictions on dangerous roadways [3]. By recording vehicles that run
red lights, safety cameras are also employed to enforce traffic signals. The following are the four primary types
which given below:

i.  Fixed cameras, which are automated and photo vehicles speeding through a stretch of street where there
has been a group of mishaps.

ii.  Speed over distance cameras, which are automated however worked two by two and recognize the speed
came to by vehicles among them, and are regularly utilized on longer stretches of street with high impact
densities.

iii.  mobile speed cameras, which are monitored and set up at side of the road and,
iv.  Red-light camera destinations, which are monitored and set up at convergences.

Speed cameras, not at all like different types of street traffic authorization, needn't bother with violators to be
pulled over [4]. Whenever a driver is recognized speeding or running a red light, the official will as a rule issue a
Conditional Offer of a Fixed Penalty, which permits the driver to pick between a £60 fine and three punishment
focuses and going to court [5], [6]. Higher fines and disciplines are forced for more genuine offenses, for example,
surpassing as far as possible by in excess of 25 miles each hour. Beginning around 2000, fines have been "reused"
to nearby wellbeing camera organizations - bunches addressing the neighborhood police, NHS, committee, and
different bodies - to cover the costs of their camera systems and to advance instructive projects [7]. Neighborhood
officers' courts gather fines, which are then sent to the Ministry of Justice, which then, at that point, advances them
to the Department of Transportation.

1.1. Working of Speed Cameras:
A. Instant detection:

Speed cameras use finders installed in the street surface or radar advancements to decide vehicle speed. Vehicles
crossing the stop line or entering the convergence after the lights have gone red are additionally identified by red-
light speed cameras. Assuming a vehicle disregards the lawful speed breaking point or runs a red light, a
computerized photo of the culpable vehicle is caught.

B. What does the camera record?

An advanced picture of the vehicle is recorded assuming that an offense is recognized. The vehicle's tone, kind,
make, and number plate are largely clearly noticeable in the shot.

e The date of the offence is also included in the digital image.

e The date and time of the offence.

e The camera's location when the photo was taken.

e The culpable vehicle's movement heading.

e The offending vehicle's speed.

e The speed limit on the road in front of the camera.

e The lane in which the car was driving.

¢ Different measurements connected with security and respectability.
C. If can the cameras identify a speeding vehicle in a line of traffic?

With the utilization of locators inserted in the street surface or radar innovation, speed and red-light cameras might
screen various paths. By crossing paths, vehicles can't try not to be distinguished by cameras.

D. How do I know that information recorded is secure?

e He original captured photos are digitally preserved and cannot be overwritten or changed.
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At any point during the process, a security indication detects any effort to tamper with the image.
All photos, as well as related data (such as time, date, and location), are encrypted.
The evidence presented in court is based on the original photograph.

The images taken by speed cameras can be used in court as evidence if they are accompanied by relevant
evidentiary certificates signed by an expert.

How do I know that the camera system is accurate and reliable?

Speed and red-light camera frameworks picked for NSW go through a thorough audit and testing cycle to
guarantee precision and reliability (counting the advanced camera recording gadget and the going with
speed-estimating gadget).

Before the camera activity starts, transportation experts assess every camera framework and guarantee its
precision and right activity, as well as at standard stretches from there on.

As per current administrative necessities, the camera recording gadget is investigated like clockwork, and
the speed-estimating gear is reviewed at regular intervals.

After any maintenance or repair of either of these devices, an inspection is performed.
2. DISCUSSION

2.1. Use of speed camera:

>
>

>

Speed cameras are most commonly used in Australia and the United Kingdom.

A preliminary of speed cameras started in 1985 in Victoria, Australia, with the far and wide utilization of
54 cameras across the state starting in 1991 for a normal of 4,200 hours out of each month.

The speed cameras are secretly described cell phones that movement between areas over the street
organization.

Thea’s program will probably ingrain the conviction that unlawful speed might be distinguished anyplace
out and about network, decreasing velocities and crash recurrence across the organization.

Other Australian jurisdictions have active speed camera programmes, with some following the Victorian
model and others relying more heavily on fixed or covert camera operations.

The British speed camera program started in 1991, with just few individuals utilizing the hardware.

By 2000, nonetheless, there were an expected 4,500 wellbeing camera establishments on British streets,
with the greater part utilizing fixed speed cameras and fewer red-light and portable cameras.

It should be noticed that not all camera lodgings have a camera, and that one camera is moved between
various areas.

As opposed to the Victorian program, speed cameras in the United Kingdom are broadly apparent to
vehicles and are generally positioned where there has been a background marked by regular or deadly
crashes.

Individual speed camera areas or courses where successive versatile speed requirement movement happens
should likewise have signs cautioning of speed camera use.

2.2. Monash university accident research centre:

A two-year pilot study (Gains et al 2003) observed that wellbeing cameras were productive in bringing down the
quantity of individuals killed or genuinely harmed in street traffic episodes by 35% when contrasted with the drawn
out pattern. Fixed site cameras reduced fatalities or significant injuries by 65 percent at camera locations, while
mobile cameras reduced fatalities or serious injuries by 29 percent. In addition, speed data revealed that vehicle
speeds at the camera locations have decreased by an average of 3.7 miles per hour. When speed cameras are
deployed, they are usually utilised openly, with warning signs indicating the presence of speed cameras in the
region or at specific locations [8]. Despite their limited deployment, studies on speed camera use in the United
States and Canada have shown that the cameras are effective in reducing the number of fatal crashes.
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"Speed cameras have been used in 12 states and the District of Columbia, but not all of these programmes may be
active at this time," according to the UMC Highway Safety Research Centre (UMC Highway Safety Research
Centr , 2011, p. 3- 12), because local governments typically contract private firms to operate these systems, and
contract durations vary. The Arizona Department of Public Safety, for example, let a two-year contract for a hearsay
speeds emu programme expire in 2010. (City cameras continue to rennin in effect). The utilization of speed
cameras to identify the speed of a moving vehicle. A two-year pilot study (Gains et al 2003) observed that wellbeing
cameras decreased the quantity of individuals killed or genuinely harmed in street auto collisions by 35%
contrasted with the drawn out pattern at camera areas. Fixed site cameras reduced fatalities or significant injuries
by 65 percent at camera locations, while mobile cameras reduced fatalities or serious injuries by 29 percent. In
addition, speed data revealed that vehicle speeds at the camera locations have decreased by an average of 3.7 miles.

2.3. Introducing the Doppler effect:
» The first-generation RADAR device is incapable of calculating the speed of the detected item.

» This was confined to measuring the movement of echo on the screen, which resulted in a somewhat
erroneous result.

» Consider a car that emits a sound with a set frequency.
» People won't detect any fluctuation in the frequency of the engine sound when you're in the automobile.

If people stand by the side of the road and listen to the automobile drive by in the same conditions, you'll notice
that the frequency of the engine sound increases as the car approaches you and then reduces as the car passes you.
It is widely knowledge that when either the source or the observers, or both, are moving relative to each other, the
pitch of the note appears to shift. The perceived pitch produced by the sounding body appears to be greater than
actual pitch when either the source or the observers, or both, move relative to one other. Similarly, whether the
source moves towards the observers, the observers move away from the source, or both move away from each
other, the apparent pitch of the sounding body appears to be lower than the real pitch.

The Doppler principle describes the apparent shift in pitch caused by relative motion between the source and
observer. For example, when a fast-moving railway engine with its whistle blowing approaches an observer, the
pitch appears to increase. As the engine drives away from the observer on the platform, the note's pitch appears to
grow less even. The rule of the Doppler Effect is notable in the field of sound exploration as displayed in Figure
2. It is realized that assuming a sound source transmitting a note of recurrence 'v' moves with a consistent speed
'V' comparative with eyewitnesses, the onlookers P will hear a sound with a recurrence 'v' that varies from 'v',
being more noteworthy or more modest relying upon whether the source is moving towards or away from the
spectators. Doppler was the first to explain this occurrence in sound, hence the term Doppler Effect. However,
Fizeau demonstrated that the same effect may be seen on light. As a result, if the source of light is travelling at a
wavelength that is somewhat different from the initial wavelength, the Spectroscope will detect it. The formula
can be used to describe the principle of a speed camera, which is the Doppler Effect. 2vfEcos (/c) = FM In this
case,

e FM denotes the received signal's frequency.

e Fe denotes the signal's frequency of transmission.

e V denotes the vehicle's speed.

e angle formed by the broadcast signal and the vehicle's travel route.

e C denotes the signal's speed of propagation through the air.
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Figure 2: Illustrates the Doppler Effect.

Peoples can extrapolate from this that transmitting a set frequency signal towards the car and then evaluating the
efficiency of the returned signal can be used to calculate the car's speed. Although they have little in common with
the systems described, the principal used for Radar in speed cameras. It's worth noting that the RADAR's sensitivity
rises when the angle between the beams and the vehicle's route decreases. As a result, speed camera aerials are
placed parallel to the highways rather than across them! This is also why only certain types of RADAR can work
along bends, because the angle between the beams and the vehicle varies constantly, causing measurement errors.

2.4. Different names of speed cameras:
e Camera for traffic enforcement
e Camera for road safety
e A camera that records traffic rules
e Radar photo
e Photo surveillance
e Camera that detects red light
24.1. Types Of Speed Cameras:
I.  Speed cameras with a Gastometer
ii.  Speed cameras in congested areas
iii.  Cameras that detect speed spikes
Iv.  Speed cameras on the road
V.  System Specifications Speed cameras
e Gastometer Speed Cameras:

Since the introduction of speed cameras on British roads in 1992, the Gastometer BV speed camera has become
the most widely deployed in the UK, however some counties, like as Northamptonshire and Hampshire, prefer
Travels cameras. In addition, Norfolk just replaced a number of old Gatso cameras with the new Travels D-Cam.
When Gatos and other speed cameras were first introduced in 1992, they were all painted grey as shown in Figure
3. However, in 2001, the law changed and all speed or "safety" cameras were required to be painted bright yellow
to ensure visibility at the roadside.
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Figure 3: Shows the Gastometer Speed Camera.

New Digital Gasto Speed Camera In 2007, the UK's roadways were equipped with new digital Gatso speed
cameras. These new Gatso cameras are far larger than the original Gatsometers and are now totally digital,
removing the requirement for the Police/camera operator to retrieve film. This means that the new digital
Gatsometers will never run out of film and will remain operational at all times. This new Gatso is similarly "fit
and forget" in design as shown in Figure 4. It's called such because it doesn't necessitate lowering the speed camera
for maintenance. These Gatso speed cameras are progressively replacing previous 'wet film' Gatsos across the UK.
The new digital Gatso, like the original Gatso, is rear-facing and uses radar technology, so these speed cameras
will be detected if you use a radar detector. A GPS speed camera detector will also warn you to these Gatsos.

Figure 4: Shows the New Digital Gastometer Speed Camera.

e Peek Traffic speed cameras:

PEEK In the United Kingdom, traffic cameras are in the minority in urban areas. Leicestershire, Greater London,
and Berkshire are among the counties that use Peek Traffic cameras. Similar to a Gatso, Peek uses radar technology.
Due to the 'flash,’ they are also rear-facing as shown in Figure 5.

r
L

Figure 5: Shows the Peek Traffic Speed Camera.
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e Speed Spike cameras:

Speed Spike is the newest speed camera to hit the UK's roads, and it's now being tested on highways in Hampshire
and Bedfordshire before going nationwide. Speed Spike functions in a similar way to a SPECS average speed
camera in that it measures speed over a predetermined distance rather than at a single location like the popular
Gatso safety camera. Speed Spike uses ANPR (Automatic Number Plate Recognition), which reads a vehicle's
number plate and timestamps it with the camera's information each time it goes by. The manufacturer claims that
up to 1000 cameras can be linked together through GPRS (or ADSL) to enable autonomous enforcement, 24 hours
a day, 365 days a year! On gantries or roadside posts, the Speed Spike cameras can be installed. The actual
enforcement speed can be set separately for site A to site B and site B to site A, with each link having its own
enforcement speed if needed, such as during roadworks. Between any Speed Spike camera on one site and any
camera on another site, speeding offences are recognised as shown in Figure 6. Keep an eye out for them if you're
driving through Hursley, Hampshire, where they're being tried. Even though you're not near Hursely, if they're
successful, they might be coming to a road near you soon?!

Figure 6: Shows the Speed Spike Camera.
e Travel Speed cameras:

The Travel system is rapidly getting more popular, and it is currently the camera of choice in various parts of the
UK. Just front of the Travel camera, three white lines are painted, and there are strips in the road that register the
passing vehicle's speed and trigger the camera. The Travel camera avoids the flash that the rear Gatso cameras
emit when a photograph is taken by using an infrared flash as shown in Figure 7. This implies that the driver will
not notice a flash, but the camera will be able to capture a photo of the driver as well as the vehicle's front end. In
addition, immediately before the camera, there are three more white painted lines on the road. When the Travel
speed camera is triggered, a photo of the offending car is taken with an infrared flash (to avoid blindness); the
photo is taken when the offending vehicle is on the central white line and the other two are +/- 10%. This serves
as a backup technique for calculating the vehicle's speed and is a legal requirement in the United Kingdom for
unmanned speed enforcement equipment.

Figure 7: Illustrate the image of Travel Speed Camera.

e Specs System Speed cameras:
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The SPECS camera framework is a normal speed estimating camera framework that was initially produced by the
Speed Check Services Limited, from which it gets its name (Speed Check Services). It is one of the frameworks
utilized in the United Kingdom to implement speed limits. Vysionics bought Speed Check Services in 2010. In
1999, SPECS cameras were presented. SPECS cameras comprise of at least two cameras situated along a
predefined course that can run long from 200 meters (660 feet) to ten kilometres (6.2 miles). They work by
recording a vehicle's front number plate utilizing a computerized number plate acknowledgment (ANPR)
innovation at each decent camera area. Since the distance between these areas is known, the normal speed can be
assessed by isolating it when it takes to go between them. The cameras utilize infrared photography to work at the
entire hours of the constantly as displayed in Figure 8. The Home Office has just affirmed the SPECS framework
for single-path use, as per boundless conviction. As indicated by this idea, a driver could trade paths among
cameras and guarantee non-endorsement to try not to speed charges.

Figure 8: Shows the Specs System Speed Camera.

Although it is true that the use of a single lane is not part of the camera system's type approval. It's a technological
limitation. The cameras in the framework are simply ready to work two by two, and each pair can screen one path
of a multi-path street. Since the leave will be recorded by the leave camera of a different pair, it is hypothetically
possible to keep away from location by moving to another lane between the passage and leave cameras. In reality,
specialists can basically defeat this methodology by sorting out for at least two arrangements of sets of cameras to
have covering observing zones. Since the driver has no chance of knowing which cameras are 'passage' and which
are 'leave,' they have no clue about where to move to another lane to keep away from location.

One more imperfection in the framework is that on the grounds that the cameras just read a vehicle's front number
plate, speeding motorcyclists are not distinguished in light of the fact that they have no front number plate to filter.
The cameras in the framework are simply ready to work two by two, and each pair can screen one path of a multi-
path street. Since the leave will be shot by the leave camera of a different pair, it is hypothetically possible to keep
away from identification by switching to another lane between the passage and leave cameras. In fact, specialists
can basically beat this methodology by sorting out for at least two arrangements of sets of cameras to have covering
observing zones. Since the driver has no chance of knowing which cameras are 'section’ and which are 'leave,' they
have no clue about where to move to another lane to stay away from location.

Another flaw in the system is that because the cameras only read a vehicle's front number plate, speeding
motorcyclists are not detected because they have no front number plate to scan. The cameras are frequently painted
yellow, earning them the moniker "yellow vultures." A letter bomb exploded at the accountants of Speed Check
Services Limited in February 2007, in what was thought to be an attack against DNA testing and road transportation
companies.

2.5. works and Application:

Now that we understand how everything works, let's get started. They may be concerned about the accuracy of the
measurements taken by these gadgets. We'll look at the situation from a technical standpoint to see what the SHF
speed camera's restrictions are.

1) Operating during the rain or mist:

In contrast, the RADAR performs admirably in the rain or mist. For example, RADAR is often used to assist planes
landing in adverse weather. When it rains, it usually pours down vertically, at right angles to the RADAR beam,
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resulting in a zero Doppler effect (cos 90=0 soFm=0). Heavy rain that falls at an angle due to strong gusts of wind
has no effect on the receiver's signal to noise ratio and hinders proper operation. In this instance, the measurements
will simply be discarded by the processor. Because mist does not move in relation to RADAR beams, it is virtually
undetectable to the receiver, thus measurements are unaffected.

2) Measurement Range:

The distance at which the RADAR can measure a vehicle's speed is determined by two factors: the power of the
SHF oscillators and the detector's sensitivity. We already know that oscillators have low power and that using a
directional antenna boosts the power sent. The detector's most serious flaw is its signal-to-noise ratio. The use of
an aerial can help improve sensitivity in this part. While the original Radars could only collect readings up to 20
metres, modern types with ultrasensitive detectors can capture measurements up to several hundred metres, much
before they are visible from the car!

3) Reaction time:

Speed cameras, like other equipment that uses frequency counters, require a specific amount of time to take a
measurement. Furthermore, because most devices can take several readings so quickly, any potentially incorrect
measurements can be rejected. To take a reliable measurement, older models needed around a half-second. Current
versions react in a tenth of a second, so speeding motorists will have little chance of avoiding a fine once they
notice a speed camera. The Dsp, which employs unique algorithms with a very short time, makes exceptionally
fast readings possible, is sometimes included in the RADAR equipment.

4) Continuous transmission:

RADAR does not require its oscillators to be operational all of the time, contrary to what you may have assumed
after reading the theoretical section. It simply needs to be active for a short period of time in order to stable and
take a measurement. Actual RADAR equipment operates at random or only activates when a vehicle approaches.

5) Discrimination:

When a group of cars travelling at different speeds collide with RADAR beams, the resulting Doppler signal
contains a mix of signals of various frequencies. The bulk of existing devices are unable to distinguish these
components and hence reject the measurement as inaccurate. However, there are newer technologies, such as Dsp,
that can measure the speed of multiple cars at the same time. As a result, only those cars that are in the "shadow"
of others can now avoid speed cameras. The short version is that speed cameras have gotten so accurate and
dependable that avoiding them has become incredibly difficult.

2.6. On the wrong side of the law:

Mankind, particularly homo autos, behave in such a way that when confronted with a roadblock, they will do
everything possible to avoid it. Speed cameras are no exception, and several scientists have contributed to the
invention of countermeasures. Detectors and jamming devices Anti-radars come in two varieties. The jamming
devices are essentially SHF oscillators that are used to deliver a "take" signal to a speed camera, causing the
measurement to fail and preventing the frequency from being logically analysed. Apart from the fact that these
devices are ineffective, the radar's electronic circuit can detect jamming signals and alert the authorities as shown
in Figure 9. As a result, using a jamming device is a surefire way to get caught.
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Figure 9: Shows the Wrong Side Accidents on Roads.

A detector, on the other hand, consists of a simple SHF receiver that cannot be detected by definition. They are
widely available in the United States. They are easily accessible over the Internet. However, if the speed camera's
oscillators are set to a frequency that is outside the range covered by the detector, or if it employs an optical laser,
you will almost certainly be caught. These are simple circuits that include a microwave detector and an alert.
Designing a wideband detector for frequencies between 2 and 10 GHz, which is the range in which most modern
devices operate, is not difficult. The second issue is that in order to detect something, something must first be
detected.

Newer versions of RADAR equipment only communicate intermittently, either randomly or in short bursts,
lowering the probability of identifying the devices. Some variants are more cunning, only activating when a vehicle
enters the range. Because of their shape and colour, these 'Green Bullets' include an optical detector on the top that
can practically see the car approaching. The device goes into action as soon as there is movement in front of it.
This leads to the third issue: a RADAR detector will detect the beam at that precise moment. The speed camera,
on the other hand, is already at work.

As a result, the RADAR device will have taken four or five measurements in the time it takes the driver to take
necessary action. The detector is complicated by the employment of very narrow beams, which results in a small
detection area. Some RADAR detector users have discovered that the beam may also be detected when reflected
off other cars ahead of them, and they have happily taken advantage of this feature. Finally, most RADAR systems
can assess approaching and retreating cars, but the sensitivity of most detectors is limited to one direction. To be
prepared, vehicles should eventually include detectors in both the front and back!

3. CONCLUSION

Now, we'd like to assume that traffic enforcement cameras are in place for our benefit and to make our roadways
safer. Speed cameras are generally thought to be a good idea because they protect innocent motorists and
pedestrians. So, if we use the tactics correctly, we can cut the number of accidents by 40% by the year 2010. A
speed enforcement camera, sometimes known as a traffic enforcement camera, is a device that detects speeding
and other driving infractions, such as cars who run red lights or drive past toll booths without paying the toll. When
these cameras identify an offending car, they capture a photo. The images record the car's colour, make, model,
and licence plate number; the date and time of the crime; the direction of travel; the vehicle's speed compared to
the stated speed limit; the lane in which the vehicle is moving; and other factors.
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